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EXECUTIVF SUMMARY 



The former Gait Gas Company Site is located within a 
parcel of property adjacent to the Grand River in Cambridge, Ontario. The 
current property owner purchased the property without knowing of the coal 
gasification plant which existed during the approximate period of 1886-1910. 
The property owner planned to re-develop the Site prior to being notified of 
the existence of the former coal gasification plant by the Ontario Ministry of 
the Environment (MOE). 

The shoreline of the Grand River adjacent to the former 
coal gasification plant has apparently been extended outwards by filling. 
Currently, the Grand River Conservation Authority (GRCA) owns the 
property between the owner's property and the Grand River. A flood control 
berm is located on the GRCA property. 

Several phases of investigation have been conducted. 
Initially, geotechnical boreholes were drilled for development purposes. 
These boreholes identified geologic conditions in the overburden. This work 
was not funded by the MOE. The investigative work conducted for the 
environmental investigation has included drilling 21 boreholes; chemical 
analysis of 16 soil samples; installation of four monitoring wells in the 
overburden; analysis of groundwater /fluid samples from three monitoring 
wells; inspection of the bottom of the Grand River adjacent to the former coal 
gasification plant; and analysis of water and sediment samples from the 
Grand River. 

The geology of the Site from surface downwards includes 
a sand fill with gravel and rubble (up to 5 metres thick adjacent to the Grand 
River), an upper sequence of sands, a basal sand and gravel unit and bedrock. 
The bedrock is approximately 5 to 12 metres below ground surface. In some 
areas, thin silt layers are encountered within the overburden. A water table 
aquifer is found within the native sands at a depth of approximately 3.5 to 
4.5 metres below ground surface. Water level measurements indicate that 
groundwater flow is in a southerly direction, parallel to that of the Grand 
River. The groundwater velocity was estimated to be approximately 
1 metre/year. 

The conclusions of this investigation are as follows: 

1) The material underlying the former coal gasification plant includes 

concrete and soil containing coal tar residues. Gasoline and diesel fuel 
odours are also noted in this area. 
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2) Coal tar residues are present in soil to the west of the former coal 
gasification plant. These residues are found sporadically and may have 
been placed in part during historical filling along the edge of the Grand 
River. 

3) Coal tar residues are present in soil beneath the GRCA flood control 

berm. 

4) The coal tar residues are generally found in the saturated soils and 
represent a potential source of groundwater contamination. 

5) Groundwater flow on the property appears to be approximately parallel 
to the Grand River and toward the south. 

6) Groundwater at the southern end of the property does not exhibit 
contamination by PAHs. One monitoring well exhibits low 
concentrations of VOCs. The VOC contamination has various 
potential sources, including the coal tar residues and former 
automobile service stations in the area. 

7) Coal tar residues have not migrated to the southern property boundary 
as evidenced by the absence of PAHs in soil and groundwater at the two 
monitoring wells at the boundary. 

8) Coal tar residues are not visually present in the bed of the Grand River 
adjacent to the former coal gasification plant. 

9) Water and sediment in the Grand River does not exhibit a detectable 
impact by PAHs from the former coal gasification plant. 

The recommendations based on this investigation are as 
follows: 

1) Any proposed disturbance of the area containing coal tar residues 
should be reported in writing to the MOE, Waste Management Branch 
prior to commencement and conducted in accordance with applicable 
regulations and guidelines. 

2) A monitoring program should be implemented in the short term to 
assess the potential migration of contaminants in groundwater and 
surface water. This would include: 

i) measuring water levels in the monitoring wells and the Grand 
River quarterly for one year; 



ii) collecting water samples from wells which do not contain coal 
tar and from two locations in the Grand River on a semi-annual 
basis for one year (groundwater samples would be analyzed for 
PAPis and VOCs, surface water samples would be analyzed for 
PAHs); and 

iii) reporting all results to MOE. 

The need for monitoring would be re-assessed at the end of the one 
year period. 
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1.0 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) has completed an 
investigation of coal tar contanunation at the site of the former Gait Gas Co. 
gas works in Cambridge, Ontario. The investigation has been carried out 
under the terms of a cost sharing agreement between the property owner 
(Mill Race on the Grand, Inc.) and the Ontario Ministry of the Environment 
(MOE) and a proposal by CRA dated June 1989 (1). 

The initial phases of the investigation were reported by 
CRA in September 1987 (2). This report incorporates the information 
contained in the September 1987 report and provides an updated assessment 
of site conditions utilizing all data generated to date. 

The area occupied by the former coal gasification plant is 
part of a larger parcel which was occupied by a textile mill until the mid 
1980's. This parcel is herein referred to as the Mill Race on the Grand 
property (the property). The current owner purchased the property without 
knowing of the coal gasification plant which existed during the approximate 
period of 1886-1910. 

Figure 1.1 shows the location of the Mill Race on the 
Grand property, which is situated on the west side of Water Street North in 
the City of Cambridge, north of the Parkhill Dam. The property fronts on 
Water Street and backs onto the flood control berm for the Grand River. The 
flood control berm property is owned by the Grand River Conservation 
Authority (GRCA). 




souwcE TRi-cmr map (KtrcHENER- waterlog- CAMTOIDOC), 

REGIONAL MUNICIPALITY OF WATERLOO 
PLANNING DEPARTMENT, 1985. 
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This report is organized as follows; 

Section 2 contains a discussion of historical land use as originally reported in 

September 1987. 
Section 3 contains a discussion of field investigation methods. 
Section 4 contains a discussion of the geology/hydrogeology in the area 

investigated. 
Section 5 contains a discussion of contaminant distribution in the various 

media examined. 
Section 6 contains conclusions and recommendations. 



2.0 HTSTORTCAL LAND USE 

2.1 OPERATION OF GAS WORKS (1886>1910) 

The history of the gasification plant and adjacent property 
was compiled through a review of documentation from the Cambridge 
Archives, the Cambridge Gallery and Library, the Gore-Mutual Insurance 
Company of Cambridge and oral communications with local residents. 

The facilities present during operation of the former coal 
gasification plant are illustrated in Figure 2.1. This plan was reproduced from 
a fire insurance map stored at the Cambridge Gallery and Library. The fire 
insurance map was dated 1910 and was revised in 1918. Fire insurance maps 
are typically detailed site plans (to scale) of dty blocks showing all building 
construction including materials. The original 1910 map depicted two large 
diameter gas holding tanks of 32,000 cubic foot and 15,000 cubic foot capacity 
respectively, separated by a large one-storey Purifying Retort building and 
several small storage buildings. The gas holding tanks measured 
approximately 2,400 square feet (55 feet diameter) and 1,600 square feet (45 feet 
diameter). The purifying-retort building measured approximately 
2,500 square feet. The 1918 revised dravdng does not record this layout. 
Figure 2.1 locates the abovementioned tanks according to the 1910 survey. 
The Grand River shoreline configiiration during the period was also recorded 
and is shown on Figure 2.1. 

Based upon the above and the MOE release dated 
January 20, 1987 listing former coal gasification plant sites, the operations at 
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this plant started in the late 19th Century and ended prior to World War I 
(approximately 1886-1910). 

Conoirrent with coal gasification of)erations was the 
operation of the Gait Robe Company inunediately to the north. The building 
consisted of one large three-storey structure. A lumber yard occupied the area 
to the south. 



2.2 POST-CLOSURE OF GAS WORKS (1910-FRESENT) 

Between 1910 and 1918, as indicated by the revised fire 
insurance map, the coal gasification operations had ceased and the structures 
were utilized for storage. In addition an auto garage and repair shop had 
located immediately adjacent to, and north of, the former coal gasification 
plant. 

Figure 2.2 presents the property development /occupancy 
as defined on a 1941 Provincial Insurance Survey Map obtained from the 
Gore-Mutual Insurance Company, Cambridge. As indicated on Figure 2.2, the 
Grand River shoreline has been partially changed, presumably by filling, and 
the textile mill expanded over the former gas plant. The total frontage of the 
textile mill along Water Street was on the order of 520 feet as scaled from the 
1941 plan. Measurements taken at the property during the investigative 
program confirm the frontage to be 530 feet indicating generally good 
agreement with the 1941 record. The construction history of the property 
remains relatively unchanged from 1941 until the present. Several 
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gasoline /service stations were apparently located along the east side of Water 
Street in recent years. 

The textile mill was demolished to grade in the early 
1980s. The basement floor slab and foundation wails still exist. 



3.0 HELD I^A^^^^GA•^ON 

Field investigations by CRA have been conducted in four 
phases and have consisted of the following: 

1) Drilling of 21 boreholes to determine geologic conditions and the 
presence of coal tar contamination. 

ii) Collection and chemical analysis of 16 soil samples from boreholes. 

iiij Installation of fovir monitoring wells to allow groundwater sample 
collection and for determining groundwater flow direction. 

iv) Collection and chemical ai\aJysis of groundwater /fluid samples from 
three monitoring wells. 

v) Inspection of the bottom of the Grand River adjacent to the former coal 
gasification plant. 

vil Collection and analysis of water and sediment samples from the Grand 
River. 

The first two phases of the field investigation included 
primarily borehole installation and were reported in September 1987(2). The 
third phase of the investigation included inspection of the Grand River and 
sampling of water and sediment from the river. This work was completed in 
early 1989. The fourth phase included installation of additional boreholes 



and monitoring wells and additional sampling of water from the Grand 
River. This work was completed in the spring of 1990. 



3.1 PHASE I AND U INVESTIGATIONS 

The field investigation methods for Phase I and n are 
described in the September 1987 report (2). During Phase I and U, 13 boreholes 
were advanced using hollow stem or solid stem augers and one monitoring 
well was installed to monitor the presence of coal tar or groundwater 
contamination. Soil and groundwater samples were collected for analysis. 
Boreholes were drilled at the prof)erty prior to the coal tar investigation by 
Peto-MacCallum Ltd. This work was part of the geotechnical investigation for 
the proposed property re-development. 



3.2 PHASE m INVESTIGATION 

Phase in consisted of an underwater investigation of the 
Grand River bottom by Integrated Explorations Ltd. of Guelph, Ontario under 
the direction of CRA. The report of the investigation is contained in 
Appendix A. The river bottom was visually inspected and the sediments 
were "probed" over a 50 metres by 50 metres area adjacent to the former coal 
gasification plant as shown on Figure 3.1. Water and sediment samples were 
collected for analysis. 
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3.3 PHASE IV INVESTIGATION 

The Phase IV investigation included the items described 
in the Proposal for Additional Investigative Work (1) (i.e. drilling of 
boreholes, installation of three monitoring wells and sampling of water in 
the Grand River). The work was conducted during the period of February to 
May 1990. The field methods for the Phase IV work are described in 
Appendix B. 



3.4 FIELD DATA SUMMARY 

Borehole logs for all borehole and well installations 
(including boreholes by Peto-MacCaUum) are included in Appendix C. 
Additional field data which was collected (i.e. grain size data) are included in 
Appendix D. The locations of all boreholes, monitoring wells and river 
sampling px>ints are shown on Figure 3.1 (presented previously). 

Analytical reports for all samples collected during the 
entire program are contained in Appendix E. 
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4.0 GEnLOGY/HYDROGEOLOCY 



4.1 GEOIjOGY 



Geologic cross-sections are used to illustrate geologic 
conditions. Cross-section locations are shown on Figure 4.1. The geological 
setting beneath the property, as shown on cross-section Figures 4.2, 4.3 and 4.4, 
is represented by fill overlaying an upper sequoice of sands (SM, SP and SW) 
overlay a basal sand and gravel unit (SW-GP). A silt (ML) bed, of 
approximately 0.5 n:\etre thickness, is found between these clastic units in the 
eastern area of the site as shown on Figure 4.2. An organic silt (OL) is noted to 
overlie the upper sands in the western areas of the site as shown on 
Figure 4.3. The soil classifications are from the modified Unified Soil 
Classification system and are defined in Appendix C. 

The basal sand and gravel unit consists of a dense to very 
dense coarse sand and gravel with occasional cobbles. This unit is found 
approximately 4.0 to 8.0 metres below the surface and is inferred to be 2.0 to 
5.0 metres thick, extending to the bedrock surface, approximately 5.0 to 
12.0 metres below the surface. 

The upp>er sands consist of a poorly to well graded, fine to 
coarse grained sand with occasional silt seams and traces of gravel. The sands 
are found approximately 1.5 to 5.0 metres below the ground surface and vary 
in thickness from 1.0 to 5.0 metres. The unit is continuous under the 
property but, terminates abruptly at the western property boundary as shown 
on Figure 4.4. 
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A silt or sandy silt bed of approximately 0.5 metres 
thickness is found stratigraphically between the upper sands and basal sand 
and gravel in the eastern portion of the property. 

Loose, dark gray, organic silts with occasional sand seams 
are found in a limited area of the northwest quarter of the prop)erty as shown 
on Figure 4.2. These organic silts directly overly the upper sands and are 
approximately 2.0 metres in thickness. 

The entire property is covered by a sand fill containing 
occasional gravel and limited amounts of construction rubble (brick pieces). 
This fill tends to increase in thickness from approximately 2.0 metres at the 
eastern property boundary, near Water Street, to approximately 5.0 metres at 
the western property boundary adjacent to the Grand River. It is believed that 
the shoreline of the Grand River was extended westward from Water Street 
by the placement of these fill materials. 



4.2 HYDROGEOLa3Y 

A water table aquifer is found within the native sands at 
the property. The water table is approximately 3.5 to 4.5 metres below the 
ground surface or at an elevation ranging from 263.902 to 264.118 metres 
above mean sea level (AMSL). Table 4.1 summarizes the historical water 
level data. 
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River Station 



TABLE 4.1 



SUMMARY OF WATER ELEVATION DATA 



Re/. Etev. 



4/29/87 



Water Elevation (m. AMSL) 



2/27/90 



3/14/90 



3/26/90 



5/3/90 



5/22/90 



12/11/90 



OW8-87 
OW14-90 
OW15-90 
OW17-90 



269.178 
268.409 
268.542 
269.560 



264.548 



264.298 


264.718 


264.438 


264.118 


264.498 


264.418 


264.049 


264.459 


264.299 


263.909 


264.279 


264.249 


264.052 


264.502 


264.272 


263.902 


264.312 


264.232 


264.210 


264.540 


264.380 


264.035 


264.360 


264.330 



Number 1 (upstream) 265.715 

Number 2 (downstream) 265.267 



264.824 
264.794 



264.815 
264.767 



4.2.1 Groundwater Flow 

Groundwater flow within the water table aquifer is in a 
southerly direction, parallel to that of the Grand River as indicated by the 
water level data presented in Table 4.1, which were collected during spring 
and late fall conditions in 1990. This parallel groundwater flow pattern is 
thought to be significantly influenced by the Parkhill Dam inunediately 
downstream of the property. During the period of water level measurements, 
the water elevation in the Grand River was found to be higher than the 
groundwater elevations on the property. This may be due to seasonal effects. 
Figure 4.5 illustrates the groundwater contours for May 3, 1990 taken from 
four groundwater observation wells: OW8-87, OW14-9C, OW15-90 and 
OW17-90. 



4.2.2 Hvdraulic Conductivity 

The in situ hydraulic conductivity of the screened 
material of groundwater monitoring wells OW14-90 and OW15-90 was 
determined by single well response testing of the wells. Data from these tests 
are presented in Appendix D. The hydraulic conductivity of these wells, as 
calculated following Hvorslev (1951) (5) is 1.0 x 10-3 on/sec and 
6.0 X 10-5 cm/sec, respectively. The geometric mean of these values is 
2.4 X 10-5 cm /sec and is used to characterize the hydraulic conductivity of the 
aquifer. 
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4.2.3 Groundwater Flow Velocity 

The average horizontal groundwater flow velocity can be 
determined using the modified Darcy equation: 



_ Ki 



where: 

K - hydraulic conductivity, 

i - horizontal hydraulic gradient, and 

n - effective porosity. 

Using the geometric mean of the hydraulic conductivity 
of 2.4 X 10"^ m/sec (2.4 x 10"^ cm/sec), a horizontal hydraulic gradient of 0.0036 
(m/m) and an assumed effective porosity of 0.30, a horizontal linear 
groundwater velocity of 2.9 x IQ-^ m/sec or 0.93 m/yr is calculated. 
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5.0 CONTAMINANT DISTRIBUTION 

5.1 SOIL 

5.1.1 Summary of Borehole Observations 

A total of 22 boreholes were completed by 
Peto-MacCallum Ltd. (Peto) for geotechnical investigation as discussed in the 
September 1987 report (2). Peto reported oil odours in several samples 
recovered during the investigation. Table 5.1 presents a summary of the 
location, depth and soil stratigraphy where the odours were reported. 

The location of soil borings conducted by CRA in 1987 
were selected on the basis of information from Peto borings, the location of 
the former coal gasification plant and the location of potential areas of contact 
with subsurface material during the proposed property development. 

The soil borings conducted in 1990 by CRA were placed to 
define the extent of contamination outside of the limits of the former coal 
gasification plant and for installation of monitoring wells at the southern 
property bovmdary. In addition, a total of two boreholes and one monitoring 
well were to be placed through the top of the GRCA flood control berm. This 
part of the program was modified, in consultation with the MOE, because of 
difficulties and safety concerns regarding access of drilling equipment to the 
top of the berm. Two holes were drilled on the side of the berm (BH16-90, 
OW17-90) on GRCA property. One of these two boreholes (OW17-90) was 
completed as an observation well. 
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TABLE 5.1 

SUMMARY OF ODOURS 
REPORTED IN GEOTECHNICAL SOIL BORINGS 



Borehole 



Depth 
ft (m) BGS 



Geodetic Elev. 
ft (m) AMSL 



SoillOdou/'^> 
Description 



Remarks 



103 



125 (3.81) 



868 (264.56) Sand and Silt Fill/ West of reported 

Strong oil smell gas holder location 



104 



n (3.35) 



865 (263.66) Qjarse Sand/Strong Inside purifying 

smell of oil retort building 



202 



10 (3.05) 



870 (265.18) 



Sand and Gravel 
Fill /Strong smell 
of oil 



West of reported 
gas holder location 



108 



15 (4.57) 



863 (263.05) Fine to Medium Sand/ Near north 

Strong smell of oil property limit 



Note: 



(1) As presented by Peto-MacCallum Ltd. 



Table 5.2 contains a summary of the contamination noted 
in the soil borings conducted by CRA in 1987 and 1990. Figure 5.1 shows in 
plan view the locations where contamination was noted. From this 
information, the following general observations are made: 

i) Concrete material is present beneath the existing textile mill 

foundation where the former coal gasification plant was located. 

ii) Odours of coal tar, gasoline and diesel fuel are noted in the area of the 
former coal gasification plant. 

iii) The contamination is generally not encountered until the water table is 
reached. 

iv) The boreholes exhibiting the greatest amount of coal tar contannination 
are OW8-87, BHlO-87 and BH13-87. 

v) A coal tar odour is noted at the north end of the property along with 
coal fragments. 

vi) Odours are noted in boreholes installed on GRCA property. 

vii) Contamination is not noted at boreholes on the southern property 
boundary (OW14-90, OW15-90). 
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TABLE 5.2 

SUMMARY OF CONTAMINATION NOTED IN 
1987 AND 1990 SOIL BORINGS 



Borehole 



Description 



BHl-87 
BH2-87 
BH3-87 

BH4-87 

BH5-87 
BH6-87 
BH7-87 
OW8-87 

BH9-87 
BHlO-87 

BHn-87 
BH12-87 
BH13-87 



OW14-90 
OW15-90 
BH16-90 



OW17-90 

BH18-90 

BH19-90 
BH20-90 
BH21-90 



none 

strong coal tar odour at water table (El. 263.8 m) 

coal tar odour at water table (El. 264.8 m) 

strong gasoline odour (El. 263.7 m) 

strong coal tar odour at water table (El. 264.6 m) 

strong gasoline odour (El. 264.0 m) 

none 

strong coal tar odour beneath buried concrete slab (El. 264.6 m) 

coal tar odour (El. 267.0 m) 

strong coal tar odour and coal tar at water table (El. 264.8 m) 

down to and into fine grained layer (El. 262.0 m) 

slight coal tar odour above probable concrete (El. 266.0 m) 

diesel fuel odovir at water table (EL 264.8 m) 

strong coal tar odour and coal tar (El. 263.0 m) 

strong diesel fuel odour at water table (El. 264.8 m) 

strong diesel odour at water table (El. 265.0 m) 

slight coal tar odour at water table (El. 264.5 m) with increasing 

coal tar odour with depth 

coal tar saturated above thin silt/ sand layer (El. 262.2 m) 

none 

none 

very slight odour (El. 263.7 m) 

slight odour, water discoloured (El. 262.3 m) 

moderate odour in sand/gravel below silt layer (El. 261.0 m) 

slight odour in silt layer (El. 264.0 m) 

slight odour in sand layer (El. 263.0 m) 

strong odour and sheen (El. 263.0 m) 

strong odour and product (El. 262.0 m) 

none 

strong odour and product (El. 262.5 m) 

none 
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5.1.2 Analytical Results of Soil Sample s 

During Phase I, two soil samples were analyzed for the 
indicator poljnudear aromatic hydrocarbons (PAHs); naphthalene and 
benzo(a)pyTene. These compounds were selected as indicators because of 
mobility (naphthalene) and carcinogenicity (benzo(a)pyrene). The results are 
contained in Table 5.3. One sample was obtained from the vicinity of the 
former coal gasification plant (BH6-87) and the other was obtained from the 
north end of the property (BH7-87) where odours were noted from the 
geotechnical investigation. The orUy detection was naphthalene at BH6-87. 

During Phase n, ten soil samples were analyzed for PAHs 
in leachate from soil and two soil samples were analyzed for total 
concentration of PAHs. These results are contained in Tables 5.4 and 5.5, 
respectively. 

As shown in Table 5.4, b€nzo(a)pyrene was not detected in 
any of the leach samples. There were no detections of PAHs in the leach 
samples collected from the unsaturated zone. Various PAHs were detected in 
the leach samples collected from the saturated zone. The number of PAH 
compounds and their concentrations in the leach samples collected from 
within the silt layer at BHlO-87 (4.6 - 5.2 m) are significantly lower than those 
of samples collected in the saturated zone above the silt layer at the same 
borehole. 

With respect to the total PAH concentrations shown in 
Table 5.5, several PAHs including benzo(a)pyrene were detected in soil 
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Notes: 



TABLE 5.3 

PHASE I ANALYTICAL RESULTS 
PAHs IN SOIL 



Sample 
Location 



Depth 
m(ft) 



Concentration (ppm) '^' 
Naphthalene Benzo(a)pyrene 



BH6-87 



2.4 (8) 



Z38 



<0.5 



BH7-87 



3.0-3.6 (10-12) 



<0.05 



<0.05 



1. Total concentration in soil 



TABLE 5.4 
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PHASE II ANALYTICAL RESULTS 
PA! Is IN SOIL LEACH 





OW8-1 


»7 








BHW-87 












3.8-4.4 m 




1.5-2.1 m 




2.3-2.9 m 




3.8-4.4 m 




4.6-5.2 m 




PAH Compound (ng/L) 


(12.5-U.5ft) 15} 


MDL 


(5.0-7.0 ft) 141 


MDL 


(7.5-9.5 ft) I5i 


MDL 


(12.5-14.5 ft) t5] 


MDL 


(15.0-17.0 ft) (61 


AfDL 


Acenaphthene 


50.4 


0.2 


.K 


0.1 


27.1 


0.1 


3.4 


I 


m, 


0^ 


Acenaphthylene 


2.7 


0.2 


^ 


0.1 


04 


0.1 


355 


1 




tti 


Anthracene 


0.5 


0.2 


- 


0.1 


1 


0.1 


21 


t 


_ 


Ovl 


Ben2(a)Anthracene+Chrysene 


- 


0.2 


» 


0.1 


- 


0.1 


i^ 


t 


-^ 


m 


Benzo(b)nuoranthene and 






















Benzo(k)Fluoran thene 


- 


0.2 


■-^ 


0.1 


• 


0.1 


i 


i 


._. 


0.1 


Benzo(a)Pyrene 


- 


0.2 


" 


0.1 


. 


0,1 


_ 


^2 


.■.!?•■ 


m 


Benzo(g,h,i)Perylene 


a: 


0.4 


- 


0.2 


- 


0.2 


. 


1 


.._: 


02 


nHbenz(a,h ) Anthracene 


- 


0.4 


-■ 


0.2 


- 


0.2 


, 


S 


,•-■ 


0.2 


Fluoranthene 


- 


0.2 


.: 


0.1 


0.2 


0.1 


5.6 


1 


-- 


0,1 


Fluorene 


6.7 


0.2 


-. 


0.1 


5.1 


0.1 


82 


1 


fc 


o;i 


Ind eno( 1 ,23-cd )Pyrenc 


- 


0.4 


- 


0.2 


- 


0.2 


- 


5 


. 


m 


Naphthalene 


240 


0.2 


- 


0.1 


0.3 


0.1 


777 


t 


M 


m 


Phenanthrene 


6.6 


0.2 


<^ 


0.1 


6 


0.1 


160 


t 


■». 


Ml 


Pyrene 


- 


0.2 


- 


0.1 


0.5 


0.1 


6.1 


1. 


- 


m 
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PHASE II ANALYTICAL RESULTS 
PAH9 IN SOIL LEACH 





Bi 


mi-87 




Bmi-87 






Bm3-87 






2.3-2.9 m 




0.75-1.35 m 




2.3-2.9 m 




1.5-2. 1 m 




5,3-5.9 m 




PAH Compound (ng/L) 


(7.5-9.5 ft) 


15} MDL 


(2.5-4.5 ft) f4t 


MDL 


(7.5-9.5 ft) (5/ 


MDL 


(5.0-7.0 ft) 


(4/ MDL 


(17.5-19.5 ft) fs; 


MDL 


Acenaphthene 


0.3 


m 


.-■ 


m 


•■- 


0.1 


. 


04 


47.7 


t 


Acenaphthylene 


- 


m 


>.. 


m 


-■ 


0.1 


' 


0.1 


283 


1 


Anthracene 


■* 


'M. 


i 


M 


-■ 


0.1 


M 


0.1 


6.2 


t 


Benz(a)Anthracene+ Ch rysene 


- 


M 


^- 


m 


T": 


0.1 


,n 


QA 


— 


1 


Benzo(b)F1uoranthene and 






















Benzo(k)Ftuoranthene 


- 


m 


.*•■. 


0.1 


- 


0.1 


- 


m 


- 


2 


Benzo(a)PyFene 


* 


M,l 


■a 


fl.1 


- 


0.1 


- 


m 


- 


2 


Benzo(g,h,0Pery1ene 


r 


m 


'■ 


m 


-: 


0.2 


- 


m 


- 


S 


Dibenz(a,h)Anlhracene 


- 


m 


1 


m 


* 


0.2 


r. 


0? 


- 


S 


Fluoranlhene 


- 


0^1 


■S-! 


m 


- 


0.1 


-. 


m 


3.5 


t 


Fluorene 


0.2 


m 


*f. 


M 


- 


0.1 


,». 


m 


82 


1 


Indenod ^>od JPyrene 


- 


m 


-fe 1^/ 


m 


- 


0.2 


nt 


m 


- 


f 


Naphthalene 


1.6 


m 


• 


04 


» 


0.1 


* 


m 


10^50 


1 


Phenanthrene 


0.4 


m 


* 


OJ 


0,2 


0.1 


i> 


m 


117 


1 


Pyrene 


- 


41 


- 


0.1 


- 


0.1 


* 


m 


5.7 


1 



Notes: 



ID MDL = Method Detection Limit 

[21 Blank value indicates compound not detected at the MDL 

[3] Total concentration in soil leach 

[4] Sample from unsaturated zone 

|5) Sample from saturated zone 

|6I Sample from within or below silt layer 



TABLE 5.5 





PHASE II ANALYTICAL RESULTS 








PAHs IN SOIL 








BH13-87 


OW8-87 






53-5.9 m 




3.8-4.4 m 




PAH Compound (ppm) 


(175-193 ft) 


MDL 


(125-145 ft) 


MDL 


Acenaphthene 


2,230 


m 


— 


a 


Acenaphthylene 


160 


m 


89.2 


$ 


Anthracene 


1,250 


m 


55.8 


f 


Benz(a) Anthracene 


400 


m 


11.3 


i: 


BenzoG3)Fluoranthene and 










Benzo(k)Fluoranthene 


mQ 


50 


TR 


i^ 


Benzo(a)Pyrene 


m 


50 


IR 


i 


Benzo(g,h,i)Peryiene 


m^ 


150 


— 


15 


Chrysene 


m 


30 


23.7 


3 


Dibenz(a,h)Anthracene 


— 


150 


— 


IS 


Fluoranthene 


2,400 


30 


112 


i 


Fluorene 


780 


30 


16.1 


3: 


Indenod ;Z3-cd) Pyrene 


220 


150 


— 


m 


Naphthalene 


10,300 


30 


180 


3^ 


Phenanthrene 


5,250 


30 


188 


% 


Pyrene 


510 


30 


24.8 


$ 



Notes: 



1. MDL = Method Detection Limit 

2. Blank value indicates compound not detected at the MDL 

3. TR = Trace 

4. Total concentration in soil 



samples. The concentrations present are higher in the vicinity of the former 
coal gasification plan (BH13-87) than at the property boundary (OW8-87). 
However, these samples were obtained from different depth horizons, and 
the concentrations of PAHs at a given location are expected to vary with 
depth due to the gravity effect on coal tar migration. 

During Phase IV, two soil samples were collected and 
analyzed for PAHs and metals. These results are contained in Table 5.6. The 
samples were collected from the southern property boundary (OW14-90) and 
beneath the GRCA flood control berm (OW17-90). These samples were 
obtained from the saturated soil zone. 

With respect to the PAH data, there were no detections at 
OW14-90 and there were several detections at OW17-90 at concentrations of 
approximately 1 ppm or less. The concentrations found at OW17-90 are 
significantly lower than those at OW8-87 which is approximately 30 metres 
upgradient of OW17-90 with respect to groundwater flow. This would be 
expected if the contaminants at OW17-90 were present as a result of transport 
with groundwater. With respect to the metals data, the concentrations 
present in both samples are similar to backgroimd concentrations of metals in 
surface soil in an urban location. The concentrations present are similar to or 
lower than the upper limits of normal concentrations in Ontario urban 
surface soil presented by the MOE (3). 
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TABLE 5.6 

PHASE IV ANALYTICAL RESULTS 
PAHs AND METALS IN SOIL 



Parameter 


Sample 


Location 




OW14-90 


OW17-90 


- 


(3.81 - 4.42m) 


(533 - 534 m) 


PAHs (ppm) 






Acenaphthene 


<0.05 


0.69 


Acenaphthylene 


<0.05 


0.05 


Anthracene 


<0.05 


0.35 


Benz(a)antfiracene 


<0.05 


0.19 


Benzo(b)fluoran thene 






and Benzo(k)fluoranthene 


. <0.12 


mA 


Ben2o(a)pyrene 


<0.1 


0.2 


Benzo(g,h,i)p)erylene 


<0.2 


<G.2 


Chrysene 


<0.05 


0.21 


Fluoranthene 


<0.05 


wm 


Fluorene 


<0.05 


om 


Indeno(l^><xl)pyrene 






and Dibenz(a4i)anthracene 


<OJS 


<0.25 


Naphthalene 


<0.05 


0.42 


Phenanthrene 


<0.05 


1^ 


Pyrene 


<0.05 


m 


Metals (ppm? 






Hexavaient Chromium 


0.179 


0.28 


Zinc 


56 


89/92 


Cadmium 


0.10 


0.30/0.40 


Cobalt 


25 


2.5/23 


Copper 


13.5 


14.5/12.5 


Lead 


5.0 


18.0/20.0 


Chromium 


W 


23/24 


Nickel 


9 


12/13 


Beryllium 


^ 


<l/<2 


Molybdenum 


4 


4/4 


Vanadium 


14 


24/27 


Barium 


17 


38/42 


Mercury 


<0.02 


<0.02 


Arsenic 


<0.5 


3.0/3 


Selenium 


<0.5 


<0.5/<l 


Silver 


<0.5 


<0.5/<l 


Antimony 


<1 


<l/<2 



5.2 GROUNDWATER 

Monitoring wells OW8-87 and OW17-90 have been noted 
to contain non-aqueous phase liquids (e.g. oil, tar). A fluid sample was 
collected from OW8-87 and analyzed for PAHs as part of Phase n. This 
sample contained elevated concentrations of PAHs and VOCs but the sample 
is not indicative of groundwater quality. The analytical results for this 
Seimple are contained in Table 5.7. Monitoring well OW17-90 was not 
sampled since the well contains non-aqueous phase liquids which would 
interfere with the assessment of groundwater quality at this location. 

As discussed in Section 4, groundwater flow at the 
property is towards the south. Monitoring wells OW14-90 and OW15-90 are 
expected to intercept floating and dissolved contaminants in groundwater 
which passes through the soil beneath the former coal gasification plant and 
vicinity. 

The analytical results for groundwater samples collected 
in 1990 from OW14-90 and OW15-90 are contained in Table 5.8. PAHs were 
not detected in either sample. Volatile organic compounds (VOCs) were not 
detected in the sample from OW15-90. Several VOCs were detected in the 
sample from OW14-90 including chloroform, ethylbenzene and xylenes at 
concentrations of up to 4.3 M-g/^- A total concentration of 16 (ig/L of 
untargeted aromatic compounds was also detected. The VOCs which were 
detected in OW14-90 are not necessarily solely related to coal tar deposits, but 
may be related to petroleum products. An auto garage and some gasoline 
service stations are known to have existed in the area. These facilities would 
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TABLE 5.7 Page 1 of 2 

ANALYnCAL RESULTS OF FLUID SAMPLE FROM OW8-87 

Compound MDL OWS-S? 

PAHs (^ig/L) 

Acenaphthene 

Acenaphthylene 

Anthracene 

Ben2(a ) Anthracene 

Chrysene 

Ben20<b)Fluoranlhene and 

Benzo(k)Fl uoran thene 
Benzo(a)Pyrene 
Ben2o(g,h,i )Perylene 
Dibenz{a,h ) Anthracene 
Fluoranthene 
Fluorene 

In deno( 1 ^3<d )Py rene 
Naphthalene 
Phenanthrene 
Pyrene 



10 


112 


10 


19.3 


10 


126 


10 


33.7 


10 


52.5 


20 


41 


20 


54.6 


50 


TR 


50 


- 


10 


239 


10 


303 


50 


TR 


10 


8,788 


10 


805 


10 


267 



TABLE 5.7 Page 2 of 2 

ANALYTICAL RESULTS OF FLUID SAMPLE FROM OW8-87 

Compound MDL OW8-87 

VOCs (uglL) 

Benzene 

Bromod ichloromethane 

Bromoform 

Bromome thane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-ChloroethyI Vinyl Ether 

Chloroform 

Chloromethane 

Dibromochloromethane 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

1,1 -Dichloroethylene 

1 ,1 -Dichloroethane 

1 ,2-Dichloroethane 

trans-l ,2-Dichloroethylene 

Dichloromethane 

1,2-Dichloropropane 

cis-13-Dichloroprop>ene 

trans-13-Dichloropropene 

Ethylbenzene 

A-Methylstyrene 

Mesitylene 

1 , 1 ,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1 -Trichloroethane 

1 , 1 ,2-Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

m+p Xylene 

o-Xylene 

Vinyl Chloride 

Other Aromatic Compounds 



Notes: 

1. MDL = Method Detection Limit 

2. Blank value indicates not detected at the MDL 

3. Other Aromatic Compounds = Total concentration of tri- and tetramethylbenzenes 
using the response factor of mesitylene 

4. TR = Trace 



1,000 


8,940 


100 


- 


500 


- 


100 


. 


500 


- 


100 


■m 


100 


- 


5,000 


- 


100 


- 


100 


.. 


100 


<^' 


150 


r 


150 


- 


150 


^ 


100 


- 


100 


* 


100 


- 


100 


■H 


5,000 


- 


100 


- 


250 


!-. 


100 


« 


50 


5,000 


50 


.130 


50 


740 


1,000 


- 


100 


- 


500 


4,190 


100 


■^ 


250 


*, 


100 


* 


500 


* 


50 


1,410 


50 


780 


250 


- 


50 


■^ 



TABLE 5^ Page 1 of 2 

ANALYTICAL RESULTS OF GROUNDWATER SAMPLES 



Compound MDL 

PAHs (fjg/L) 

Acenaphthene 1 

Acenaphthylene ^ t 

Anthracene 1 

Ben2(a)Anthracene I 

Ben2o(b)Fluoranthene J 

Ben2o(k)FluoranlheiYe 1 

Ben2o(a)Pyrene 1 

Benzo(g,h,i)Perylene 23' 

Chrysene t 

Fluoranthene 1 

Fluorene 1 
Indeno(1^3-cd)Pyrene and 

Dibenz(a,h)Anthracene 1 

Naphthalene J 

Phenanthrene 1 

Pyrene 1 



OW14-90 


OW15-90 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 



TABLE 5^ 
ANALYTICAL RESULTS OF GROUNDWATER SAMPLES 
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Compound 



VOCs (ngtL) 



Benzene 

Bromodichloromethane 

Bromo/onn 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyi Vinyl Ether 

Chloroform 

Chloron\ethane 

Dibromochloromethane 

Dibromoe thane 

1 ,2-Dichlorobenzene 

1 3-Dichlorot)en2ene 

1 ,4-Dichlorobenzene 

1 ,1-Dichloroethylene 

1,1-Dichloroethane 

1 ^-Dichloroethane 

trans-l^-Dichloroethylene 

Dichloromethane 

1 ,2-Dichloropropane 

cis-1 3-Dichloropropene 

trans-l 3-Dichloropropene 

Ethylbenzene 

A-Methylstyrene 

Methylstyrene Isomers 

Mesitylene 

Styrene 

1,1^^-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

l,lJ-Trichloroethane 

1 ,1 ^-Trichloroethane 

Trichloroethyiene 

Trichlorofluorome thane 

m+p Xylene 

o-Xylene 

Vinyl Chloride 

Other Aromatic Compounds 



MDL 



1 
1 

a 

1 

SO 
10 

1 

10 

1 

4 
1 

i 
1 
1 
I 

2 

1 
5 
1 
I 

i 
1 
1 
1 
1 

2 

'■t 
1 
2 
2 
1 
1 

:2. 
2 

i 
s 
I 



OVn4-90 


OW15-90 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


4.3 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


1.1 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


TR 


ND 


1.5 


ND 


ND 


ND 


16 


ND 



Notes; 



1. ND = Not Detected 

2. TR = Trace 

3 Other aromatic compounds = total concentration of tri- and tetramethylbenzenes using the 
response factor of mesitylene. 



likely have had underground storage tanks which could have leaked into the 
ground in the past. 

The non-aqueous phase liquids which are encountered in 
the boreholes and at well locations OW8-87 and OW17-90 represent a 
•potential source of groundwater contamination. The ultimate discharge 
point of groundwater is undefined, however it appears that coal tar material 
in the saturated soil zone does not readily solubilize into groundwater and 
migrate, as evidenced by the analytical results of soil and water samples from 
monitoring wells OW14-90 and OW15-90. 



5.3 GRAND RIVER WATER AND SEDIMENT 

The underwater inspection of the Grand River was carried 
out over a 50 metre by 50 metre area as shown on Figure 3.1 presented 
previously. The intensity of the search pattern by the diver was greatest near 
the shore as discussed in the report by Integrated Explorations (Appendix A). 
The diver visually observed the bottom sediments and used white plastic 
probes driven 75 to 150 millimetres into the soil every 0.6 to 1.0 metres to 
detect any buried coal tar. Coal tar, if any is present, which contacts the probe 
is made visible on the probe due to the affinity of oils for the plastic and the 
propensity to spread as a thin film over the plastic surface. In addition, seven 
holes were cut in the ice and underlying sediments were agitated with a pole 
to observe a possible oil sheen. 
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There were no observances of coal tar or oil material in 
water or sediments through the efforts described above. Therefore, it is 
considered that coal tar contamination does not exist in the survey area, 
which is the most probable area in the river for this material to appear in 
relation to the former coal gasification plant. 

As part of the December 1988 river inspection, two surface 
water and three sediment samples were collected and analyzed for PAHs. In 
addition, two water samples were collected in May 1990 and analyzed for 
PAHs. Sample locations are shown on Figure 3.1 presented previously. The 
water samples were collected from approximately 20 cm above the river 
bottom. 

Analytical results for sediment and water samples are 
contained in Tables 5.9 and 5.10, respectively. Sediment samples S-1 and S-2 
were collected within the river inspection area. These samples contain low 
concentrations of various PAHs. The total concentrations of PAHs in these 
samples were 4.42 ppm in S-1, 4.16 ppm in S-1 duplicate and 1.93 ppm in S-2. 
Sediment sample S-3 was collected upstream of the survey area and just 
downstream of a storm outfall pipe. The total concentration of PAHs in this 
sample was 5.66 ppm. The concentrations of PAHs at all three sampling 
locations are similar. 

Sample S-3 is considered to be representative of 
background conditions in the Grand River near the property. The boreholes 
drilled during the geotechnical investigation adjacent to the area of sample 
S-3 (i.e. BH205, 206, 207) did not encounter any coal tar deposits based on 
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TABLE 5.9 
ANALYTICAL RESULTS OF GRAND RIVER SEDIMENT SAMPLES 



Compound (ppm) 


AiDL 


S-l 


S-l (Dup) 


$-2 


S-3 


Acenaphthene 


0.02 


ND 


ND 


0.02 


O.02 


Acenaphthylene 


0.02 


ND 


ND 


ND 


ND 


Anthracene 


0.02 


0.03 


0.06 


0.03 


0.1 


Ben2(a) Anthracene 


0.02 


0.3 


0.3 


ai 


0.2 


Benzo(b)Fluoranthene and 












Ben2o( k)Fluoranthene 


0.02 


1.0 


0.9 


u 


1.1 


Ben2o(a)PyTene 


0.02 


0.5 


0.4 


m 


0.7 


Benzo(g,h,i)Peiylene 


0.04 


0.2 


0.3 


0.1 


0.4 


Chrysene 


0.02 


0.6 


0.5 


S4 


0.5 


Dibenz(a,h)Anthracene 


0.04 


0.09 


0.1 


Ti 


0.1 


Fluoranthene 


0.02 


0.6 


0.6 


m 


0.9 


Fluorene 


0.02 


ND 


ND 


ND 


0.04 


Indeno{ 1 ^,3-cd )Py rene 


0.04 


0.2 


0.2 


0.08 


0.3 


Naphthalene 


0.02 


ND 


ND 


ND 


ND 


Phenanthrene 


0.02 


0.3 


0.2 


M 


0.5 


Pyrene 


0.02 


0.6 


0.6 


u 


0.8 



Notes: 

ND - Not Detected 

TR - Trace 

MDL - Method Detection Limit 



TABLE S.10 
ANALYTICAL RESULTS OF GRAND RIVER WATER SAMPLES 



Compound (iiglL) 


MDL m 


VV-l 


W-2 


MDL (2) 


W-3 


W-4 


Acenaphthene 


0.05 


NfD 


ND 


m 


ND 


ND 


Acenaphthylene 


0.05 


NfD 


ND 


15 


ND 


ND 


Anthracene 


0.05 


ND 


ND 


$ 


ND 


ND 


Benz(a)Anthracene 


0.05 


ND 


ND 


2 


ND 


ND 


Benzo(b)Fluoranthene and 














BenzoCk )F1 uoranthene 


0.05 


0.06 


ND 


4 


ND 


ND 


Ben7.o(a)Pyrene 


0.05 


ND 


ND 


3 


ND 


ND 


Benzo(g,h,i)Perylene 


0.1 


ND 


ND 


S 


ND 


ND 


Chrysene 


0.05 


ND 


ND 


2 


ND 


ND 


Dibenz(a,h)Anthracene 


0.1 


ND 


ND 


NA 


NA 


NA 


n uoranthene 


0.05 


0.06 


ND 


2 


ND 


ND 


Fluorene 


0.05 


ND 


ND 


IJ 


ND 


ND 


lndeno( 1 ;i,3-cd )Py rene 


0.1 


ND 


ND 


NA 


NA 


NA 


Naphthalene 


0.05 


ND 


ND 


1.2 


ND 


ND 


Phenanthrene 


0.05 


ND 


ND 


2 


ND 


ND 


Pyrene 


0.05 


ND 


ND 


t.J" 


ND 


ND 


Dibenz (a,h) Anthracene and 














Indeno {l,23-cd)PyTene 


NA 


NA 


NA_ 


8 


ND 


ND 



Notes: 

ND - Not Detected 
NA - Not Applicable 

(1) Method Detection Limit for samples W-1 and W-2 

(2) Method Detection Limit for samples W-3 and W-4 



visual and olfactory observations. It would be expected that PAHs would be 
found in the river sediments because of the developed nature of the area and 
the many potential sources of PAHs in a developed area. A study of typical 
concentrations of PAHs ii\ the environment by the MOE (5) indicated the 
presence of benzo (a) pyrene in soils and sediments near a highway at 2 ppm. 
It would be exp>ected that similar concentrations may be encountered near 
roadways in the watershed of the Grand River. These sediments would then 
be expected to migrate to the river. Therefore, the concentration of PAHs 
found in the Grand River sediment samples could be expected to result from 
background activities. 

The water sample collected in December 1988 adjacent to 
the former coal gasification plant (just upstream of sediment sample location 
S-2) showed two detections; benzo(b)fluoranthene/b€n2o(k)fluoranthene at 
0.06 M-g/L and fluoranthene at 0.06 M-g/L- These values are slightly above the 
detection limit of 0.05 \ig/L. These compounds were also detected in all three 
sediment samples which were analyzed. It is possible that these compoimds 
were present in the water sample as a result of suspended sediments 
containing PAHs. The sediments may have become suspended by the 
movement of the diver. 

The water sample collected in May 1990 adjacent to the 
former coal gasification plant did not contain detectable quantities of PAHs. 
This sample was collected without any agitation of sediments. These results 
may be more indicative of the water quality in the Grand River near the 
former coal gasification plant than the earlier results. 
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PAHs were not detected in the water samples which were 
collected in December 1988 and May 1990 upstream of the former coal 
gasification plant. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 CONCLUSIONS 

Based on the information presented in this report, the 
following conclusions are made: 

i) The material underlying the former coal gasification plant includes 

concrete and soil containing coal tar residues. Gasoline and diesel fuel 
odours are also noted in this area. 

2) Coal tar residues are present in soil to the west of the former coal 

gasification plant. These residues are found sporadically and may have 
been placed in part during historical filling along the edge of the Grand 
River. 

|i) Coal tar residues are present in soil beneath the GRCA flood control 
berm. 

% The coal tar residues are generally found in the saturated soils and 
represent a potential source of groundwater contamination. 

S Groundwater flow on the prof>erty appears to be approximately parallel 
to the Grand River and toward the south. 

6) Groundwater at the southern end of the property does not exhibit 
contamination by PAHs. One monitoring well exhibits low 
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concentrations of VOCs. The VOC contamination has various 
potential sources, including the coal tar residues and former 
automobile service stations in the area. 

7) Coal tar residues have not migrated to the southern property boimdary 
as evidenced by the absence of PAHs in soil and groundwater at the two 
monitoring wells at the boundary. 

8) Coal tar residues are not visually present in the bed of the Grand River 
adjacent to the former coal gasification plant. 

9) Water and sediment in the Grand River does not exhibit a detectable 
impact by PAHs from the former coal gasification plant. 



6.2 RECOMMENDATIONS 

Based on the above, the following recommendations are 
made: 

1) Any proposed disturbance of the area containing coal tar residues 

should be reported in writing to the MOE, Waste Management Branch 
prior to commencement and conducted in accordance with applicable 
regulations and guidelines. 
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A monitoring program should be implemented in the short term to 
assess the potential migration of contaminants in groundwater and 
surface water. This would include: 

f) measuring water levels in the monitoring wells and the Grand 
River quarterly for one year; 

li) collecting water samples from wells which do not contain coal 
tar and from two locations in the Grand River on a semi-annual 
basis for one year (groundwater samples would be analyzed for 
PAHs and VOCs, surface water samples would be analyzed for 
PAHs); and 

iii) reporting all results to the MOE. 

The need for monitoring would be re-assessed at the end of the one 
year period. 
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All of Which is Respectfully Submitted, 
CONESTOGA-ROVERS & ASSOCIATES 



CAaj 



w^^ 




Donald H. Haycock, P. Eng. 
Julian Hayward, P. Eng. 
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DIVING INSPECTION OF COAL TAR SITE IN 
THE GRAND RIVER, CAMBRIDGE (GALT), ONTARIO 



IMTRODnCTION (H 

On December y^. 19S8, Integrated Explorations conducted an 
underwater inspection of the area suspected of harbouring 
coal tar in the Grand River. The site was adjacent to the 
area known as the "Mill Face on the Grand", and located on 
the east bank, south of the Sanuelson railway bridge in 
Cambridge (Gait). The purpose of the dive was to survey an 
-area bounded by a 50 by 50 meter square for signs of coal tar 
using visual and coal tar probing methods. Some 
representative samples of water and sediment were also 
collected from the area. 

Those involved in the project included the following: Mr. 
Julian Hayward who directed the survey, Mr. Al Melkic, who 
supervised the dive team and acted as stand by diver, Mr. 
Yves Rollin who worked as our primary diver, and Mr. 
Christopher Wade who functioned as the dive tender. Also, 
various OMOE officials dropped in briefly to observe our 
survey operation. 



SITE OBSERVATIONS 

1 - AREA SURVEYED is illustrted in the attached survey plan. 
It was bounded by a 50 by 50 meter square. As illustrated in 
our drawing, the diver conducted an intensive search near 
shore and a looser but more extensive search as he proceeded 
towards the middle of the river. This is a standard 
procedure as contaminants entering rivers from the land are 
usually found close to shore. 



2 - DIVING CONDITIONS included ice cover of U to 6 inches and 
two feet visibility. Observations made by the diver were 
relayed to the surface crew. Ice holes were cut in strategic 
places to allow the diver to verify his position with respect 
to surface transect lines which were layed out over the 
surface of the ice. 



3 - TAR PROBING TECHNIQUE was used to aid visual inspection 
as buried coal tar is difficult to distinguish from silt and 
clay. Technical notes pertaining to the coal tar probing 
methodology are appended to this report. 



U - PRESENCE OF COAL TAR was not indicated anywhere i :^ O'ur- 
survey. Our experience from other coal t^r surveys would 
lead us to believe that there Is no coal tar present in tr.e 
area. It should be noted that even if coal tar is hidden 
beneath superficial sediments, the movement of the diver and 
his umbilical line combined with the continual probing of the 
sediments would be sufficient to reveal such deposits. 

5 - RIVEE SUBSTRATE was characterized by cobbles and boulders 
within 5 to 7 meters from shore. These were covered with a 
light silt varying between to 15 cm in thickness. Further 
out from shore where the depth approached 6 ft. the bottom 
substrate changed to between 2 1/2 and 5 cm of silt cover 
over gravel with a clay substrata. Some areas were 
encountered where the tar probe could be pushed 36 cm into 
the soft sediment. 

6 - SEDIMENT AND WATER SAMPLES were collected at points 
depicted in the survey sketch map attached to this report. 
The two water samples were collected at a height of 20 cm 
from the river bottom. The three sediment samples were 
collected by scraping material directly into the sampling 
jars. 



Technical Notes Regarding Novel Tar Probing Technology 
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APPENDIX B 



FIELD METHODS FOR PHASE IV INVESTIGATION 



1.0 HELD INVESTIGATION 

The Phase IV field investigation program was conducted 
during the p)eriod of February 5, 1990 to May 3, 1990. This program consisted 
of the installation of three groundwater monitoring wells, completion of five 
soil boreholes, soil sampling of the groundwater monitoring wells and soil 
boreholes, monitoring of water levels at four groundwater monitoring well 
locations and two river level stations, groundwater and river water sampling 
and level surveying of the installed groundwater monitoring wells and soil 
boreholes. A detailed description of these tasks follows. 



1.1 GROUNDWATER MONITORING WELL INSTALLATION 

The firm of Strata Drilling Incorporated of Cambridge, 
Ontario, was retained by CRA to install three groundwater monitoring wells; 
OW14-90, OW15-90 and OW17-90 (Figure 3.1, previous). The boreholes were 
advanced utilizing a CME-55 truck-mounted drill rig equipped with 
4-1/4 inch I.D. hollow stem augers. During the course of the drilling 
operation split-spoon samples of the soils were collected at 2.5 foot intervals 
in order to assess the stratigraphic sequences at each of the boreholes. The soil 
samples were examined and the descriptions logged by a qualified CRA 
technician. Blow counts for Standard Penetration Tests (SPT) were also 
recorded during the soil sampling event. The recovered soil samples were 
labeled as to sample interval and location and retained for future reference. 
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Once the desired borehole depth had been achieved, 
groundwater monitoring wells were installed into the borehole. 
Construction of the groundwater monitoring wells consisted of a 4.0 foot 
length of #10 slot, 2 inch diameter, stainless steel well screen connected by 
coupled 2 inch diameter black iron riser pipe. Construction details for the 
grotmdwater monitoring wells installed during the Phase IV investigation 
are provided in Table B-1. 

The groundwater monitoring well installations were 
completed with a native sand pack caved to a minimum height of 2.0 feet 
above the top of the screen. The remaining annular space was filled with a 
mixture of cuttings and bentonite grout to within 2.0 feet of the surface which 
was subsequently filled with concrete. A protective steel casing was placed 
over the groundwater monitoring well and set into the concrete to complete 
the installation. 



1 j SOIL BOREHOLES 

The firm of Strata Drilling Incorporated was also retained 
by CRA to complete five soil boreholes; BH16-90, BH18-90, BH19-90, BH20-90 
and BH21-90 (Figure 3.1, previous). Each of these boreholes was advanced to 
the desired depth utilizing the equipment and methods employed during the 
installation of the groundwater monitoring wells. As previously, during the 
course of the drilling operations, split-spoon samples of the soils were 
collected at 2.5 foot intervals in order to assess the stratigraphic sequences at 
each of the boreholes. The retrieved soil samples were examined and the 
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TABLE B-1 
MONITORING WELL COMPLETION DETAILS 





Ground 


Reference 


Total 


Screened Interval 




Well 


Elevation 


Elevation 


Depth 


Elevation 


Depth 


Screened 


Number 


(mAMSU 


(mAMSU 


(m) 


(mAAfSU 


(m) 


Material 


OW14-90 


267.541 


268.409 


5.79 


263.84 - 262.62 


4.57 - 5.79 


sand 


OW15-90 


267.639 


268.542 


5.49 


264.27-263.05 


4.27 - 5.49 


sand 


OW17-90 


268.484 


269.560 


5.83 


264.95 - 263.73 


4.61 - 5.83 


sand 



descriptions logged by a qualified CRA technician. Blow counts for Standard 
Penetration Tests (SPT) were also recorded during the soil sampling events. 
The recovered soil samples were labeled as to the sample interval and 
location and retained by CRA for future reference. 

Upon completion of the borehole to the desired depth, the 
borehole was backfilled using only clean cuttings. The remaining annular 
space was then grouted using a bentonite grout to within 2.0 feet of the 
surface, which was subsequently filled with concrete to provide a good surface 
seal. 

In order to prevent any form of cross-contamination from 
borehole to borehole, the drilling rig and all equipment was washed using a 
high pressure, hot water (steam) washer. The wash water was collected in a 
trough and pumped to 45 gallon drums for future disposal. 



1.3 SOIL SAMPLING 

During the course of the drilling operatiorts for the 
groundwater monitoring wells and the soil boreholes, soil samples were 
collected at 2.5 foot intervals, using split-spoon sampling techniques. The 
recovered soil samples were examined and the descriptions logged by a 
qualified CRA technician. The soil samples were retained in predeaned 
laboratory glass jars and labeled as to the sample interval and location. Soil 
samples selected for laboratory analysis were packed on ice in a secure chest 
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and shipped via courier to the contract laboratory. Chain-of-Custody forms 
accompanied each shipment. 

In order to prevent any cross-contamination between 
successive soil samples and prior to taking of the first soil sample, the 
split-spoon sampling device was cleaned using a clean water wash followed 
by a distilled water rinse, a methanol rinse and a final distilled water rinse. 



1.4 GROUNDWATER SAMPLING 

Prior to groundwater sampling, each groundwater 
monitoring well was developed by removing a minimum of five standing 
well volumes of grotmdwater from the well using a Wattera pump and 
polytubing set within the well casing. Stabilization criteria were met when 
two consistent measurements of pH and conductivity were recorded. 
Observations of color, turbidity and odor were also noted during the well 
development and are presented in Table B-2 along vrith the aforementioned 
development criteria. 

Once the groundwater monitoring wells had been suitably 
develojjed, two groundwater samples were collected from each of the wells. 
The first sample, for Volatile Organic Compounds (VOC), was collected in a 
40-ml laboratory glass vial. A second sample, for Polynuclear Aromatic 
Hydrocarbons (PAH), was collected in a 1-litre amber glass container. All 
samples were assigned a unique sample number, packed on ice in a secure 
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TABLE B-2 
WELL DEVELOPMENT AND STABrLIZATION PARAMETERS 





Well 


Volume 












Well 


Volume 


Removed 




Conductivity 








Number 


(L) 


(L) 


pH 


(umhos/cm) 


Clarity 


Colour 


Odour 


OW 14-90 


m 


m 


m 


1020 


very turbid 


brown 


none 






m 


m 


1020 


very turbid 


brown 


none 






m 


m 


1020 


very turbid 


brown 


none 






m 


m 


1020 


very turbid 


brown 


none 


OW15-90 


mi: 


i3 


6.67 


920 


very turbid 


dark grey 


none 






m 


6.67 


920 


very turbid 


dark grey 


none 






m 


7.07 


920 


very turbid 


dark grey 


none 


OW 17-90 


2.0 


m 


m 


1020 


very turbid 


black 


moderate coal tar 






M 


«J 


1040 


very turbid 


black 


moderate coal tar 






m 


m 


1040 


very lurbid 


grey 


moderate coal tar 






m 


M 


1040 


very lurbid 


grey 


moderate coal tar 



Comments 

moderate recharge 
moderate recharge 
moderate recharge 
moderate recharge 



contains silty sands 
contains silly sands 
contains silty sands 



sheen, moderate recharge 
sheen, mcxicrate recharge 
sheen, moderate recharge 
sheen, mtxierate recharge 



chest and shipp)ed via courier to the contract laboratory. A chain-of-custody 
form accompanied the shipment of samples. 



1.5 RIVER WATER SAMPLING 

Water samples from the Grand River were collected on 
May 3, 1990, at two locations, approximately 20 cm above the river bed. The 
method employed in order to retrieve the river water samples consisted of 
securing a rubber stopper sealed, 1 -litre, amber glass bottle to a long pole with 
tape. The bottle was then placed into the river, approximately 10 feet from 
shore, such that the bottle was upright and the base of the bottle rested on the 
river bed. The rubber stopper was then removed allowing the bottle to fill. 
The retrieved sample was then assigned a unique sample number, packed on 
ice in a secure chest and shipped via courier to the contract laboratory. A 
chain-of-custody form accompanied the shipment. 



1.6 WATER LEVEL MONITORING 

During the course of the Phase IV investigation, 
groundwater elevations were measured in groundwater monitoring wells; 
OW8-87, OW14-90, OW15-90 and OW17-90 on several occasions (see Table 4.1, 
previous). The water levels were obtained using a Solinst water level 
indicator which emits an audible signal when the probe comes in contact 
with the water surface. The probe is attached to a flat embossed tape, 
calibrated to 1 cm intervals, which allows for accurate water level readings to 
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within 2 mm. In order to avoid any cross-contamination between 
groundwater monitoring wells and prior to the first reading, the stainless 
steel probe was washed with a methanol and distilled water rinse. 



W LEVEL SURVEY 

In order to establish horizontal and vertical control, CRA 
conducted a level survey of the groundwater monitoring wells and boreholes 
in February 1990. The reference and ground elevations are included on the 
stratigraphic and instrumentation logs in Appendix C. 



IM SINGLE WELL RESPONSE TESTS 

Single well response tests were conducted on two 
groundwater monitoring wells; OW14-90 and OW15-90. The method 
employed in the tests involved displacing the groundwater within the well 
casing with a slug of known volume and monitoring the water levels, over 
time, as they returned to the static level. The recorded date was then analyzed 
following methods outlined by Hvorslev (1951) to determine the hydraulic 
conductivity. 
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APPENDIX C 



BOREHOLE LOGS 



SOIL CLASSIFICATION SYSTEM (MODIFIED U.S.C.) 
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MaTUHCS. < s* riNts 


OP 


POOHLT^WAOtP OUAVtLS. AND CKAWtl- 
SAHO M«TW«IS. < t* FINCS 


BmTT CKAVCLS 


CM 


tB.rr eaAVCLS. «AAvtL.»ANOSM.T 


cc 


CLATCT WAVILS. o«A«tl-SAHO*LAT 


1 

Si 


CLEAN SAMOS 


tw 


WfU<0«AOCB SAMPS. MAVtLLT SANDS. 

< s^ riNCS 


%p 


POOIILT.OIIAOI0 SANDS. 0» ftHAVtUT 


OIHTT SANDS 


SH 


tltTT SANOt, SANO.SILT MinuRIS 


te 


CtATf T SAMOS. SANO-CIAT MISTtmeS 
> II« f Mitt 


« 
> 
•• 

s 

6 
« I 

^ •> 

II 

4 
X 
X 
4 
I 
^ 

■ 

o 

3 


tILTI 
■CLOW •*• LINI OH 

^i*»TiciTT eM*«T: 

Nf OLICItLI OMOANIC 
CONTINT 


ML 


HOCK rLOM. WtTT SANDS O* SlieMT 


MM 


IHOKSANIC SILTS. MICACIOUS 0« 
OUTOMAUOUS. riNl SANOT OK SILTT 


CUhTt 

AlOVC *«' l-INE OH 
HASTICITT CM*«T: 
Nf etlSIILE OMCANie 
CONTINT 


e. 


MAVUXT. SAMOT. OK »«.TT CiATS. L*AM 


ei 


•NOnaANlC CLATS OF MtDIUM PLASTICITT 
ttLTT CLATS 


CH 


INOnOAMC CUATS OF WON PLASTICITT. 
PATCtATS -•- - 


OHOANIC SILTS 4 OROAMIC CLATJ 


OL 


OKOAMIC SILTS AND OKOANIC SILTT CLATS 
OF tow PLASTIGITT 


• EL 

PL* 


OW ■*- LINt ON 
STICITT CHA«T 


■ DM 


OMGANIC CLATS OF HICM PLAITICITT 



STRATIGRAPHIC AND INSTRUVKNTATION LOG (l-7) 
(OVERBURDEN) 


PROJECT NAME: TORMER GALT GAS CO SITE HOLE DESIGNATION: BH1-87 


^'RCjECT NC: 2087 DATE COMPLETEO. MARCH 16. '5B7 


ClIENT: WILLRACE on the grand inc. drilling METHOD: SOLID AUGER 


LOCATION: AS PER PLAN CRA SUPERVISOR: B. FEDY 


6£PT>r 

m BG 


STRATIGRAPHIC DESCRIPTION tc REMARKS 


n FVATION 
m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 1 


N 
U 
M 

B 
r 

9 




V 
A 
L 

u 

r 




GROUND SURFACE 


268.45 




• 1.0 


CONCRETE FLOOR SLAB 


268.03 
267.23 






*~§(5»EH0LE 

• CUTTINGS 








GW GRAVEL (Fill); some sand, moximgm 
oggregote size: 20 mm dio., compocl. brown. 

moist 


SW SAND (Fill): some silt, little gravel, poorly 
groded, medium groined, dense, brown, moist 


■ 2.0 




26623 














SM SAND: some sill, poorly groaed, medium 
groined, dense, brown, moist 


■ :3.o 


















■ 4.0 


- becomes water soturoted with occasional 

thin seoms of coarse SP. 


26<4J 

26 J. 53 


S 












- 5.0 


END OF HOLE O 4.90 m BGS. 










• 6.0 














■ 7.0 














- 8.0 














■ 9.0 














■ 10.0 














■ n.o 














■ 12.0 














■ 13.0 














NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 


GRAIN SIZE ANALYSIS C D WATER FOUND T7 STATIC WATER LEVEL 'W 6/03/871 



STRATIGRAPmC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



(L-2) 



PROJECT NAME: FORMER GALT GAS CO. SITE 
PROJECT NO.: 2087 

C>.iENT. MiLLRACE ON THE GRAND INC. 

LOCATION: AS PER PLAN 

Slii»ATlGRAi!'HlC DESdftlP^lON It REMARKS 



HOLE DESIGNATION: 3^.2-87 

DATE COMPLETED. MA^C- !£. 'i'z 

DRILLING METHOD: 95~~ ;C -Sa 

CRA SUPERVISOR: B, FEDY 



^EPI^ 



BG 



ELEVATION 

m AMSL 



GROUND SURFACE 



CONCRETE FLOOR SLAB 



1.0 



2-0 



J.O 



4.0 



5.0 



6.0 



7.0 



8.0 



9.0 



10.0 



n.O 



12.0 



13.0 



GW GRAVEL (Fill): some SonC. compact, brown, 
moist 



SM SAND (Fin): some silt, troce cloy, fine 
groined, compoct, brown, moist 



SM SAND: some silt, layered, diiotent. low to 
non-DtQslic. compoct. Drown, moist, occcsional 
loyer of medium groined SP 



SP SAND: troce siit. troce fine grovel, layered, 
medium qrorned, very dense, brown, moist 



SP SAND: uniform, layered, becomes grey. 

water saturated 

- strong cool tar odour 



END OF HOLE © 5.20 m BGS. 



268*4 



268.04 
267.44 

266.64 

265.44 
264. 44 

36S.B4 

26 J. 24 



MONITOR 

INSTALLATION 















M— TOO 
80R 



lOREHOX 



-CUTTINGS 



SAMPLE 



ISS 
2SS 
3SS 

4SS 

5SS 
5SS 



E 



E 



u 

28 
26 



NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL g (16/03/87-) 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 


(.-9) 


PROJECT NAME: TORMER GALT GAS CO. SITE HOLE DESIGNATION; 3H.3-87 


==?C.'EC" NO.. 2087 DATE COMPLETED: WA.RCH !£. '9£7 


C-,.:EN'. WILLRACE on THE GRAND INC. DRILLING METHOD: 95mm .3 '-SA 


LOCATION: AS PER PLAN CRA SUPERVISOR: B 


. FEDY 


TiEF»TH 

rr 9G 


STRATIGRAPHIC DESCRIPTION h REMARKS 


HFVATION 

m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 


H 
U 
M 

B 

E 

R 


s 

T 
E 


V 

A 
L 
U 

r 


1 


GROUND SURFACE 


267.06 




- 1.0 

- 2.0 

- 2.0 


CONCRETE FLOOR SLAB 


266.66 
265.66 

^64 76 


s 




M— 6.S-« 

BOREHOLE 

■ CUTTINGS 


ISS 
2SS 

3SS 


X 

X 
X 


23 
25 
29 


GW GRAVEL (Fiil); some sand, compact. Drown, 
moist, becomes block with occQsionol coal 
fragments 


SP SAND: troce silt, layered, fine groined, 
dense, brown, moist, becomes sillier, water 
soturcted 

- thin seem of fine SM, black 

- grey, strong cool tar odour 




- brown/yellow with strong gasoline odour 










4SS 


X 


25 


■ 4,0 




26 J. 16 




\:V,r.-L 










END OF HOLE O 3.90 m BGS. 








- 5.0 


.^ 












- 6.0 














- 7 














- 8.0 














- 9.0 














- 10.0 














■ n.o 














- 12.0 














- 13.0 




, 










NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION L 


^BLE 


GRAIN SIZE ANALYSIS C 3 WATER FOUND ^ STATIC WATER LEVEL 


'W (16/03/87) 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



=ROjECT NAMl; forces GAL' GAS CO- SITE 
=9CjECT no.. 2087 

CL:EN". MILLRACE ON THE GRAND INC. 

LOCATION: AS PER PLAN 



HOLE DESiGNATlCN: Bn-i-S? 
DATE COMPLETED: MARCr i. 'ic 
DRILLING METHOD. 95m~ D -SA 
CRA SUPERVISOR: B. FEDY 



m BG 



1.0 



2.0 



3.0 



4.0 



5.0 



6.0 



7.0 



8.0 



9.0 



10.0 



11.0 



12.0 



13. 



STftATlGftA^HlC b£sCRl#»TlON it REMARKS 



ELEVATION 

m AWSL 



GROUND SURFACE 



;ONCRETE FLOOR SLAB 



GW GRAVEL (Fill): some sonfl. occasional cool 
fraqments, bricks onC other rubble, loose, brown 
to block, moist 



267.04 



SW-SM SAND (Fill): some gravel, some siit, 
some flyosh, occasional pebbles, wood 
fragments, slog, compact, white to brown, moist 



SM SAND: some silt, poorly graded, fine to 
medium groined, compact, brown, woter 
saluroted 
• \- grey/black, strong cool tar odour. 

SP SAND; some grovel, medium to coorse 
^grained, compact, grey to yellow, water 

\sQturo ted, strong qosoline odour 

END OF HOLE O J. 80 m BGS. 



J 



266.64 

265.64 

264. 76 
264.64 

263.99 

26 J. 24 



MONITOR 
INSTALLATION 



■^ / » I -, V. 

K'Vr.ii--: 






BOREHOLl 



-CUTTINGS 



SAMPLE 



ISS 
2SS 
3SS 
4SS 



E 



\7 



20 
37 

•4 



NOTES: MEASURING PC^NT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS d--^ WATER FOUND ^ STATIC WATER LEVEL 3g 



(16/03/87) 



i 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



PROJECT NAWE: FORMER GALT GAS CO. SITE 

PROJECT MO., 2C87 

CLIENT; MILLRACE ON THE GRAND INC. 

LOCATtCN: AS PER PLAN 

STRATlGftAji'HlC DESCRIPTION tt REMARKS 



HOLE DESIGNATION: 
DATE COMPLE"^ED. 
DRILLING METHOD: 
CRA SUPERVISOR: 



3H5-87 

MARC- ;7, 'CS? 
95nnn ,D -5A 
B. FEDY 



DEPTH 

m BG 



ELEVATION 

m AMSL 



GROUND SURFACE 



266.59 



MONITOR 
INSTALLATION 



SAMPLE 



CONCRETE FLOOR SLAB 



■■ 1.0 



2.0 



• 3.0 



4.0 



5.0 



6.0 



7.0 



- 8.0 



- 9.0 



10.0 



11.0 



12.0 



IJ.O 



GW GRAVEL (Fill), some sond. compoct. brown 
■ \mots1 /" 

SM SAND (Fill): some silt, litlle qrovei, 
occcsionol brick frogmenls and other ruoble. r 

^oose. brown to red, dry / 

SM SAND: some silt, fine qroined, uniform, 
dilotent. layered, oxidized seams, compact, light 
brown, water saturated 

- thin seam qrovei SG 



thin seom grovel SG 



266. 19 
265. 79 

265. 19 



264.19 



262.59 






'it l~ 1" 

** I -'• < '.l I * 
'-^r ■'1 . 






-6.S-* 

BOREHOLE 



-CUTIINCS 



END OF HOLE O 4.20 m BGS. 



ISS 
2SS 
3SS 
4SS 
5SS 



X 






NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS C^^ WATER FOUND ^ STATIC WATER LEVEL ^ (16/03/87) 



STRATIGRAPHIC AND INSTRUMENTATION LOG ; - :; 


(OVERBURDEN) 


P^^OjEC NAME; FORME=^ GALT GAS CO SITE HOLE OESIGNATON: 3h6-57 


= RCJEC' NO.. 2087 DATE COMPLETED: VARC^ '7, -gj" 


C^:EN": MILLRACE ON THE GRAND INC. DRILLING METHOD. SOliD AoCE=? 


LOCATION: AS PER PLAN CRA SUPERVISOR: 3. ="EOY 


m BG 


STRATIGRAPHIC DESCRIPTION k REMARKS 


ELEVATION 

m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 1 


N 
M 

e 

r 
5 


S 

* 

T 
E 


V 
A 

L 




GROUND SURFACE 


267.04 




- 1.0 


CONCRETE Floor slab 


266.64 
266.34 




- 1 "'i-" - r 


— 20Qmm» 








GW GRAVEL (Fill): some send, occasionol 
'\ pebbles, cool froqments, compoct. block, f 
\ moist. / 


- 2.0 


SG SAND: some gravel, some sill, medium 
"\ groined, compoct, light brown, dry. f 

\ CONCRETE SLAB f_ 

\ ML SILT: some sond, fine groined, cohesive, j 
1 oiock, woter saturated. /f 


265.54 
265.24 
264. 94 

264.54 






■ CUTTINGS 

CAPPED WTH 

BENTONITE 

PELLETS 














- 3,0 


SU SAND: some silt, Iroce clay, trace grovel, 1 












medium grained, grey/block, woler soturoted,/ 














strong cod tor oaour. ( 














END OF HOLE 2.50 m SGS. 












- i.O 














- 5.0 














- 6.0 














- 7.0 














- 8.0 














- 9.0 














- 10.0 














- 11.0 














- 12.0 














- 13.0 






- 








NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 


GRAIN SIZE ANALYSIS C J WATER FOUND ^ STATIC WATER LEVEL ^ (16/03/87) 



STRATIGRAPHIC AND INSTRUMENTATION LOG 


CL-iZ) 


(OVERBURDEN) 




PROJECT NAME: FORMER GALT GAS CO. SITE HOLE DESIGNATION: E 


^7-57 


==?0-EC'' NO.. 2G87 DATE COMPLETED ma^C- :7. -357 


CLIENT: MILLRACE ON THE GRAND INC. DRILLING METHOD; SS'-im iD -SA 


LOCATION: AS PER PLAN CRA SUPERVISOR: E 


. FEDY 


OEPTVH 

rr, BG 


STRATIGRAPHIC DESCRIPTION it REMARKS 


ELEVATION 

m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 


s 

u 
u 

B 

E 

B 


s 

T 
£ 


V 

A 
L 

c 




GROUND SURFACE 


268. 05 






SM TOPSOIL: organic, block, moist 


267.65 




, N >■ H. *^'" - 


— 6.S-» 

BOREHOLE 








SM SAND (Fili); sond. Some silt, occosionol coal 




frogments ond rubble, trace flyosh end slog. 












\ / 




- 1.0 


fine groined, loose, brown to ^llow. dry, coal 

srneii 

- moist. dJIdtent, compoct, cool tor odour 






^:^'^-' 


■ CUTTINGS 


ISS 


A 


Id 


- 2,0 




265. 45 




-/ L K<L' 




2SS 
3SS 


A 
X 


-.7 


SM SAND: some silt, uniform, fine groined, 


- 3.0 


dilolenl. layered, oxidized seoms, compoct to 


26S.05 


^'->'.^jr\: 






i;; — 7 






dense, light brown, very mpist 






y x 1 ^jx*" ^ 




4SS 


X 


16 




- water soturoted 












<: i 




- 4.0 


- thin seom of CL. some silt, firm 


263.65 








5SS 


X 


:2 




END OF HOLE © 4.40 m BGS. 










- 5.0 














■ 6.0 














- 7.0 














■ 8.0 














- 9.0 














■ 10.0 














- n.o 














- 12.0 














- u.o 














NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION T 


fcBLE 


GRAIN SIZE ANALYSIS C J WATER FOUND ^ STATIC WATER LEVEL 


X (1V0V87) 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



(.-01) 



=RC^ECT NAWE: FORMER GAlT CaS CO- SITE 
^SCjEC no.. ;087 

C^Z\': WILL RACE ON ThE GRAND !NC. 

LOCATION: AS PER PLAN 



HOLE DESIGNATION: OWS-S? 
DATE COMPLETED. Asn 2C. ' 9c7 

DRILLING METHOD: icarr- ..:;. -.S.A. 

CRA SUPERVISOR: P HAYES 



m BG 



2.0 



3.0 



- 4.0 



5.0 



SYftAtlGRAPHlC btSCRlPtlON It RLMAKKi, 



lELEVATIOM 
m AMSL 



REFERENCE ELEVATION (Top of riser) 
GROUND ELEVATION 



SM - SAND AND SILT (FILL). 

some grovel, poorly sorted, loose. 
Drown, moist. 



-void 2.27m to 2.59m 



269.178 
268. 16 



5.0 



7.0 



8.0 



9.0 



■ 10.0 



11.0 



12.0 



13.0 



SP - SAND, some grovel, loose, poorly graded, 
medium grained, brown, woter saturated, 
weak cool tor odour. 
- very loose, block, sample is coal tor 
soturated, strong cool tar odour, split 
spoon cooted m a coal tar woter mix. 
HNU reoding downhoie 6.8ppm. 

-fine grained, poorly graded, loose, sand 
groins block, somple SQturoted with cool tor 



CL - CLAY, some silt, soft, mossive, low plastic 

_, brown, moist, coal tar found as streaks r- 

\ ond blebs throughout sample \ 

END OF MOLE AT 6.1 m B.G.S. 



MONITOR 
INSTALLATION 



H 



265.26 
264.81 



262.52 
262.06 



-LOCKING C*P 



mrri • 
P. PlP£ 



SOOmrn • 
OREHOlE 



-CEMENT 
GROUT 




SAMPLE 



%Wt''^ 



AL 



— SAND 



ACK 

WELL 
SCREEN 



SCREEN DETAILS : 
Screened Interval: 
5.18 m to 6.1 m AMSL 
Length - .91 m 
Diameter - 50 mm 
Slot ^ 10 
Moterial- Stainless Sleel 



;ss 
2SS 

3SS 

iSS 
5SS 

5SS 

7SS 
3SS 



7. 

1 

X 



■ 2 



NOTES: MEASURING PONT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS < : :> WATER FOUND g STATIC WATER LEVEL g 



STRATIGRAPHIC AND INSTRUWKNTATION WG ■ -z:: 
(OVERBURDEN) 


=RGJEC* ^Av: rc=fu=:^ GA_' CAS CO Site hole designation: 3-9-87 


=tG.ec' so.. ;c=7 date cowple'ed, a2- : 2':. ■ n^ 


CL,E\'. WiLL^ACE CN t-e: grand INC. DRILLING METHOD: 108mm .;:. -^,5. a 


LCCATiCN: as ^£R Plan CRA SUPERVISOR: P, -^A^S 


DEPW 
-r, 9G 


STRATIGRAPHIC DESCRIPTION & REMARKS 


ELEVATION 

m AWSL 


MONITOR 
INSTALLATION 


SAMPLE 1 


M 
.A 

I 

9 


2 s 

A A 




GROUNO SURFACE 


267.04 




- 1,0 
■ 2.0 


Conc'e:e 'oor S'cr: 


266.94 
266.08 

265.24 




::7,i7^ 


^ — 200mm • 
eOREHOLE 

■—AUGER 
ajTTlNCS 


■ss 

2SS 


— 


7C 


GW - SA\D A\3 GRavE^ (Fill), some red orick 
'raqmen-.s, pooriy sortec. cofiesionless, very 
aense, orown, moisl 

\-slignt coal ior ooour / 


-very cerise zone, prooobie concrete side wol 
of Duriec tank' 

\ f 








Re'-sci - E\3 CF -ClE aT 1,8m B.G.S. 






- hole DQcu'i'iiec to surface with 












■ 3.0 


Guqc C:^\['r.qs 












- *.o 














- 5.0 














■ 6.0 














- 7.0 














- 8.0 














- 9.0 


«' 












- 10.0 














- 11.0 














- 12.0 






.■ 








- u.o 














NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TA^LE 


GRAIN SIZE ANALYSIS CID WATER FOUND S2 STATIC WATER LEVEL W. 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



PRCJEC NAVE: ^Z^Vi=i GA,- GAS CO SiTZ 

=^c„e:' \c.. ;:■■" 

C^itNT; V!L. ^ACi 2\ "-IL GRAND \C. 

LOCATION; AS PEiS DlaN 



HOLE DESIGNATION: 
DATE C0mPlE*E3, 
DRILLING METHOD. 
CRA SUPERVISOR: 



3H-0-57 

A=r . 2'. 'ss: 

P. HAYIS 



I DEPTH 

01 3G 



STRATlGRAPHtC DESCRIPTION & REMARKS 



(ELEVATION 

m AWSL 



:f?0'j.\d sjrface 



267.04 



MONITOR 
INSTALLATION 












- -'■',''■• 









SAMPLE 



1.0 



2.0 



3.0 



4.0 



5.0 



6.0 



7.0 



- 8.0 



- 9.0 



10.0 



- 11.0 



12-C 



13.0 



CO'^Cf e: -? ' c-d^ ; 



SW - 5A\D A\D 5iL' (^ill). some gravel, loose 

rriQssive. CC-^ D''Owr, f^oist. 

SP - SA.\D. I'", e 5'ovei. poony graded, 

coripcc:. '*iecium groined. Orown, morsl, 

-wcie' sctji'ciec: 

-bicc* ' -^ C"i' -c-id on sand groiV'S. 
irlaesce'^i S'ee". st'ong aiesel occ-r 
-siici; cisse' czat^r, greyish wtiite sands 



-niGC<. toe ;=f saturated, strong cool tor 
oCOi-r, r\0 'ecCinq downhote 2 ppm 



SM - SA\3, EO'-e 3.1;, little cloy, compoct, 
fine q^Cinec, 'ncssive, brown, woter 
sctLifCtec. 



GW - GRAVEL, some silt, some sonfl. some 

snciey i'-es;c"e ?'cqments, well graded. 
Ge"se. 'r". o'Owr,, woter saturated 



Auger Refusal. Z\D OF HOLE AT 7.16 m B.G.S. 
c- sroboble bedrock 



BOREHOLE G^C^TE: 
UPOisi COv-Li'CN 



TO SURFACE 



266.94 
26624 

264 76 



262 J2 



267.25 



259.88 



boSehole 



-CEMENT 
GROUT 



ISS 
2SS 
3SS 

4SS 

5SS 

6SS 

(TS?) 

ass 

9SS 

loss 



E 
E 
E 
E 
E 
E 



48 



NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN S.ZE ANALYSIS CZ!^ WATER FOUND 2 STATIC WATER LEVEL X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



==?C-lC" \AWE. 'C^\fZR ZAiJ CAS CO. SITE 

==?o-:c" \c.. ;:£7 

CLlEs'- V ^. ~.ACZ CN THE GRAND INC. 

LOCATION: AS PZR PLAN 



HOLE DESIGNATION: 
SATE COWPLE'ED. 
DRILLING METHOD. 
CRA SUPERVISOR: 



Br-: • -£7 
Aofi, 2", '357 
"C8r-m ;.3. - S. A 
p. hAYES 



DEPTH 
Ti 3G 



STRATIGRAPHIC DESCRIPTION tc REMARKS 



ELEVATION 
m AMSL 



GROUND SURFACE 



267-04 



MONITOR 
INSTALLATION 



SAMPLE 



s 

T 

A 

T 

t 



\Concrete •^■oo'" Sicd 



iw - SAND AND GRAVEL (FILL), compoct, well 
grodec. wnilisn brown, slighUy moist. 



_r 



1.0 



2.0 



3.0 



1.0 



5.0 



6.0 



7.0 



Concfeie S!cD 



SP - SAn2. '.race silt, loose to compQct. poorly 
grodec, "itadiurn grained. mottleO brown 
block, wcter cnc aiesel soturoted, stroag 
Oiesei ocour 
-trace grovel 

-iriaescen: sheen to samples, strong dieseJ 

odour, cownnole HNU lOppm 



-jViL - SiLT. some send, little cloy, very fine 
groineC, compoct, rnoSSi«e, brown, woter 
soturcied 

GW - GRAVEL, some silt, some send, some 
sncley ': mestone froqments, well groded, 
odse, c\ Drown, water soturoted 



■ 8.0 



9.0 



Auger Refusal, END OF HOLE AT 7.01nn B.G.S. 
on probable bedrock 

BOREHOLE GROUTED TO SURFACE 
UPON COMPLETION 



10.0 



MO 



12.0 



IJ.O 



266.94 



265.52 

264.91 
264 75 



26202 
261.89 



260.03 









■'7,^'-.'i. 






-?00mm * 
BOREHOLE 



-CEUEnT 
CROCIT 



'SS 



2SS 






NO SAMPLE 
5SS 



1SS 

5SS 

6SS 
7S5 

SSS 
9SS 



E 
E 

E 
E 



23 



2S 



:0C- 



NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS CH^ WATER FOUND 2 STATIC WATER LEVEL X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



=sRCwEC* NAWl: rCftVZ^ GA^' CAS CO SfTE 

-RC-ECT SO., 2CS7 

CLiES". MILL SACE ON "i-iE GRAND -NC. 

LOCATION: AS =lR ^LAN 



HOLE DESIGNATION 
DATE COMPLETED. 
DRILLING METmCO: 

cra supervisor 



(--ci; 

B^'2-S7 
Aom 22. '927 
i08rrm :.D -.i.A. 

?. HAYtS 



DEPTH 

r-. 3G 



STRATIGRAPHIC DESCRIPTION Ac REMARKS 



ELEVATION 

m AMSL 



GROUND SURFACE 



267.05 



MONITOR 
INSTALLATION 



SAMPLE 



X- 

x^- 
x-^ 



lor\crel.e ~iOOr S'Cb 



1.0 



3.0 



4.0 



5.0 



5.0 



7.0 



8.0 



9.0 



10.0 



■ 11.0 



12.0 



13,0 



SW - SAND (flLL). some grovei. some red brick 
fragments, well grooed, loose. Dfown, moisl. 
no chemicci odour 



SP - SAND, litiie grovei. meoium qrair>ed, 

loose, massive, poony qroded. tjrown. moist, 
siigrit c.ese. ooour. water scturoteti ot 2.iJm 
-block 'itrr cooling send gfotns. strong 
dlesei odOur 



-slignt aiesei odour 



Wl - SiLT ANC SAND, some cloy, very fine 
groined, poorly grocea, massive, firm, light 
brown. 



jh/ - GRAVE., some slit, some sonc. oense, 
well qrcoec. srowi, wcier solLjrclec 



Auger Refusal. END Of hOlE AT 5.63m B.G.S. 
on possicie bedrock 

BORECOLE GROUTED TO SURFACE 
UPON COMPlET.ON 



266. 95 

265.53 
264 95 



262.84 

262.02 

261.42 









C' ' 



^-/-.-. 



1/ -V - 



•200mm « 

borehole: 



-CEMENT 
GROUT 



ISS 
2SS 
3SS 
iSS 
5SS 
6SS 
7SS 



NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TaBlE 

GRAIN SiZE ANALYSIS CZ^ WATER FOUND SZ STATIC WATER LEVEL X 





STRATIGRAPHIC AND INSTRUMENTATION LOG 


(v-06) 




(OVERBURDEN) 




PROwEC^ NAME: I^C;=?uE=? GALT CAS CO. SITE HOLE DESlGNA'lCN 3 


r-:3-57 


3RC-EC' \C.. 2CS7 Date COmPlE'ED. ad. ; 2 J. -957 


Cl:EmT 


WIU i^ACE ON T-iE grand iNC. DRILLING METnCD: ' 


Oarrm i.:^, -,3.A 


lOCati 


CN: AS PER PLAN CRA SUPERVISOR P 


HAYES 


DEPTW 

m 30 


STRATIGRAPHIC DESCRIPTION tc REMARKS 


ELEVATION 

m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 


N 
U 
U 

B 
£ 


A. 

T 

E 


V 

A 

■J 
r 




GROUND SURFACE 


268.34 






"VsDriait /" 


268.28 




J;^-'^'- 












SW - SAND (FILL), tittle grovel, well graded, 
















- 1.0 


loose, mossive, brown, moist. 
















■ 2.0 








, s ., ^ 
V " _ 1 


^►— JOOmm • 
BOREHOLE 


ISS 


X 


9 


' 


' 








— CEMENT 
GROUT 








■ 3.0 




264.67 
264 52 


sz 






2SS 


X 


5 


SP - SAND, loose, massive, medium groined 


■ 4.0 


brown, water sQturoted 

-greyish block sonds. faint cool tor odour 






^•^S 

-'-^T' 




3SS 




S 


- 5.0 


-block, cool tcr stoining on sond groins, 
moderate coal tor odour 






'>''''-,' 
^^{^'l 




ASS 


X 


26 




-sompie saturated with coal tor. somple 










5SS 




■3 


■ 6.0 


HNU lOOnnm 


262.23 

261.62 








C4S5) 




'6 


WL-SILT end SAND, some doy, massive, firm, 
light brown, solufoted, cool tor found as 
_^fnnqers oetween clean silt ond sand y- 


- 7.0 


GW-GRaVEl. some stit. some sand, oense, well 
qroded Drown, woter soturaled 


261.01 








7SS 




26 


Auger Refusal. END OF HOLE AT 7.32m B.G.S. 








- 8.0 


on possible bedrock 

BOREHOLE GROUTED TO SURFACE 
UPON COMPLETION 












- 9.0 














- 10.0 














- 11.0 














- 12.0 














■ 13.0 














NOT 


ES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION T 


ABLE 




GRAIN SIZE ANALYSIS C_Z) WATER FOUND S STATIC WATER LEVEL 


X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



PROJECT NAME: FORMER GALT GAS CO. SiTE 
PROJEC" NC. 2C57 

CLiEN': w:;._RaCl ON ThE GRAND :NC. 

LOCATION: AS PER PLAN 

STRaYiGRAPHIC description It REMARKS 



HOLE DESIGNATION: OW14-90 
DATE COMPlE'ED: 'EBRwAR-' 7. -gSG 
DRILLING METHOD: '08rrm !D "SA 
CRA SUPERVISOR: K. VANDERME-LlN 



m BGS 



- 



a£VAT10N 

m AMSL 



REFERENCE ELEVATION (Top of Riser) 
GROUND ELEVATION 



268.409 
267.54 



MONITOR 
INSTALLATION 



SAMPLE 



)L(T0PS0IL) 



267.39 



1.0 



2.0 



3.0 



4.0 



5.0 



6.0 



■ 7.0 



8.0 



9.0 



- 10,0 



- 11.0 



- 12.0 



• u.o 



SW(SAND)FiLL, some sand. Utile gravel, fme 
to medium groined, well graded, very dense, 
brown, moist 



SW(SAN3), some sand, little grovel, troce to 
iittle Sill, fine to coarse grained, well 
graded, very cense, brown 



264.46 
26 J. 73 

26 J. 75 



ML(SILT), trace to little sond. tine groined, 
dilotent, dense, thrown, wet, rro odour 



258.4 



, Auger ■'efusc! 



255.2 



END OF hOlE ® 12.34 m 3GS. 



a. 




%^ 



CONCRETE 



•■• BENTONITE 

CROUT 

^K— 2Q3mm« 
aOREMOLC 



\m^''4L 













StAL 

-SAND PACK 

-SO.Smmi BL*Ck 
IRON PIPE 



-«LL SCREEN 



ISS 



E 



48 



-CAVE 



2SS 



3SS 



4SS 



^i'rfnA 5SS 

'^^ SCREEN DETAILS : 
|,-i*V^,Screer>eO Interval 
■xSci: 4.57m to 5.79m BGS 
'iy< Length -1.22m 
' '' Diometer -50-8mm 

Slot I 10 

Materiol - Stoinless Steel 

Sand pack interval: 
3.72m to 5.79m BGS 

Material - Noturol Sand 



E 



37 



44 



NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS Q_^ WATER FOUND 3Z STATIC WATER LEVEL g (14/03/90) 





STRATIGRAPHIC AND INSTRUMENTATION LOG 


(--■5; 




(OVERBURDEN) 




PROJECT NAWE: ^C?>'^Z=i GALT GAS CO. SiTE HOLE DESIGNATION: QW15-90 




PRC^EC^ NO.. 2C57 DATE COMPLETED: TtgR'^AR^ 


5, -JSC 


CLIENT 


W!LLRACE on THE GRAND INC. DRILLING METHOD; lOamrr D 


"5A 


LOCATION: AS P£^ PLAN CRA SUPERVISOR: K. VANDERWEuLEN 


DEPTH 
m BGS 


STRATIGRAPHIC DESCRIPTION k REMARKS 


Fl FVATION 

m AMSL 


MONITOR 

INSTALLATION 


SAMPLE 1 


N 
U 

u 

e 


< 


S 

V 
A 




REFERENCE ELEVATION (Top of Riser) 


268.54 


,= 






k; 




J 




GROUND ELEVATION 


267.64 


U 


f 


3 


s 


t 


U 




^Aspnclt /■ 
SP(SAND)FilL, some sand, little grovel, trace 


267.49 




t 


'.■c|. CONCRETE 










Silt, fine grained, poorly groded. cobbles. 






T^ 


i£^ 










- 1.0 


dense, brown/block, moist 

Little to trcce gravel, little silt, loose. 










■ CUTTlNCS/ 

BENTONlTE 
GROUT 


ISS 


X 


25 




brown 










^^T;riz 


2SS 


V 


a 


■ 2.0 








^ ' *. 








/ N 






Sorne sand, httie silt. fme groined, loose, 
orown. f^cist 












3SS 


X 


7 


■ 3.0 


Son^e sand, hr.le gravel, troce sill, ftne 










-?lt!LVr'^*. 










groined, poo'iy groded, very dense, melol, 
Drown, moist 


264 50 


9 


H 


4SS 


X 








26J.SJ 

26 J. 3 J 


^ 




'■■.'. 






('_. ^ 




• i.O 


SW(SAND), some sands, little to troce grovel, 






■;^ 




5SS 


Y 


42 




fine to cocrse groined, well graded, dense. 








:■:■:■ 


(RON pipe" 


A 




brown, wet. no odour 








■:-.-i 


• SAND PACK 




Y 




■ 5 


Little grovel, very dense 






■:■;.; - 


:■:■: 


WELL SCREEN 


6SS 


57 






262.46 


















Sw-GW(SanD/GRAVEl). same sand, some grovel, 
fine to coorse grained, well graded, very 






::.: 




7SS 


V 


ta 


"ih'j^^ 




dense, brown, wet 












L/ \ 




- 6.0 








• CAVE 




\^ ' 
















8SS 


/. 


60 


■ 70 








m^ 












Cobbles 






^ 






; — i 




■ a.o 


^Auger refuse! j. 
END OF HOLE & 8.69 m BGS, 


258.95 








9SS 


A 


>5C 


■ 9.0 


SCREEN DETAILS: 














Screened Intervol: 














4.27m to 5.49m BGS 














Length -1.22m 








- 10.0 






Diometer -50.8mm 

Slot if 10 

Moterial - Sloinless Steel 








- 11.0 






Sand pock interval: 












3.51m to 5.49m BGS 














Materiol - Noturol Sand 








- 12.0 














• 13.0 














NOT 


lS: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS C ^ WATER FOUND 2 STATIC WATER LEVEL X (1 






4/03/90) 





STRATIGRAPHIC AND INSTRUlffiNTATION LOG 


. _- 7' 




(OVERBURDEN) 




==iO^EC^ NAME!: "ORMER GAlT GAS CO. SITE! HOLE DESIGNATION: 3h' 


5-9C 


==;cje; 


" \0.. 2087 DATE COWP^E'ED -^E3R-AR^ =, 'C-SC 


C;.!ENT 


MILLRACE on the grand inc. drilling METHOD: "08 


rrr-' 3 -SA 


LOCATION: AS PER PLAN CRA SUPERVISOR: K. 


vanOERwEjlEs 


d^^Th 

r- 3CS 


STRATIGRAPHIC DESCRIPTION k REMARKS 


ELEVATION 

m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 


S 
9 


4 




GROUND ELEVATION 


268.20 




A 

T 


A 

r 


- 1 


^0L(^0PSQ1L) /- 
SW(SAND)FILL, some sond. little gravel, fine 
to mecJium groined, . well groOed, dense, 
coofaies. moist 


268.05 






• — CONCRETE 
aOREHOLE 








; -c • . 


- 2.0 










^gSSi?"'^ 








■ 3.0 


Little silt, construction nnateriol, bncks, 

rocks, medium dense, brown, wet, no odour or 

product 

Rocks 


K4.54 


S 


--■ '. ■ '-■ 

V - ' - ■ 




ISS 


X 


J i. 


- i 








■ i:t ' ": ': 




2SS 




2 '^ 


- 5.C 


riyasn. aiock, wood, wet. very slight cool tor 
Odour, no product or sheen present 






. . \- . - -■«.-. 




3SS 


X 


27 


■ 6.0 




262. 41 
262. 10 




>.--« - ■ ., ,. 




4SS 

5SS 


X 


62 
57 


ML(SILT). little lo trace sond. trace clay. 
"\ fine to medium groined, brown/block, wel, /" 
\slignt coal tor odour, water discoloured / 


■ 7.0 


SW-GW(SAND/GRAVEL), some sond. some gravel, 
medium coarse groined, well graded, brown, 
very aense, wet, moderate cool tor odour 
^Dense. moderate coo) tor odour, no product /- 


260. 7 J 








6SS 


39 








- s.o 


END Of HOLE O 7.*7 m BGS. 












■ 9.0 














■ to.o 














- :i.O 














- t2.0 














- 13.0 














NOTl 


:S: MEASURING POtNT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION T 


fcBLE 




GRAIN SIZE ANALYSIS C_Z^ WATER FOUND 2 STATIC WATER LEVEL 


X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



f>) 



PROJECT NAME: FORMER GAlT GAS CO. SITE 

-RG.EC" \C.. 20S7 

aiEN'. MILLRACE ON THE GRAND INC. 

LOCATION: AS PER PLAN 



HOLE DESIGNATION: OW'7-9C 
DATE COK^PlETED; "EBRUAR^ 9. 'QC 
DRILLING METHOD; lOSmm :D HSA 
CRA SUPERVISOR: K. VANDERMEu.E 



StRAllGi^Ali'HIC DESCRIPTION It REMARKS 



DEPTH 
Ti BGS 



ELEVATION 
m AMSL 



REFERENCE ELEVATION (Top of Riser) 
GROUND ELEVATION 



269.560 
268. 4S-« 



MONITOR 
INSTALLATION 



5 






SAMPLE 



N 


<; 


a 


T 


U 


h 


B 


T 


E 


E 


R 





aOl(topsoil) 



:.0 



2.0 



3.0 



1.0 



5.0 



6.0 



7.0 



8.0 



9.0 



10,0 



11,0 



12.0 



13.0 



SW(SAND)FILL. some sond. little gravel, fine 
to medium groined, dense, cobbles, brown, 
moist 



J- 



263. J J 



OL(SllT), trace fine sond, loose, block, wood 
chips, decoyed vegetation, wet. slight cool tor 
odour 



5W(SAND), some sond, little gravel, fine to 
coarse groined, well graded, medium dense, 
brown, slight cool tor odour, wet 



ML(SILT). trace fine sand, medium dense, 
\brown. wet 

iSW(SAND), some sond, little grovel, medium 
I to coarse grained, well groded, medium dense, 
jbrown. wet, very slight cool tor odour 

END OF HOLE @ 6.71 m BGS. 



c 



^i3 

264.06 
263.3 



262.08 
261.93 
261. 77 



•■ BENTONITE 

CSC 



/-•:' 



-CONCRETE 



?OUT 



—m 



EHOLE 



BENTONITE 
PELLET SEAL 



-Sano Pack 



— SQ.amm* BLACK 
I iROK PIPE 



-WELL SCREEN 



SCREEN DETAILS . 
Screened Interval: 

4.61m to 5.a3m BGS 
Length -1.22m 
Diameter -50.8mm 
Slot I 10 
Moteriol — Stainless Steel 
Sorvd pack interval: 

2.4.4m to 6.71m BGS 
Moteriol - Ncturol Sond 



ISS 



2SS 



3SS 



4SS 



5SS 



6SS 



X 
X 



/_ 






NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS C__^ WATER FOUND 2 STATIC WATER LEVEL X (14/03/90) 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 



L'O:) 



= RCSC' \AM<L: FORMER GALT CAS CO SITE 
=RO>;ECT NO.. 3318 

CLIENT. MILLRACE ON THE GRAND INC. 

LOCATION: AS PER PLAN 

STRAtGi?APHIC DtiCRlPTlON 4c fttMAkKb 



HOLE DESIGNATION 3H18-90 



DATE COMPLETED 
DRILLING METHOD 
CRA SUPERVISOR 



FEBRUARY 9. '990 
lOSmm ID HSA 
K. VANDERWEULEN 



DEPTH 

rr. BGS 



2.5 



- 7.5 



- 10.0 



|EL£VAT10N 

m AMSL 



GROUND ELEVATION 



26S. 16 



12.5 



15.0 



SW(SAND)FiLL. little grovel, trace silt, 
medium caorse grained, well graded, loose. 
Drown, morst, no oOour 

Little silt, loose, dork brown, wet, no odour 
Little to some silt, ddrk brown to black. 
wet. no odour 
Trace proOuct. Strong cool tor odour, sheen. 

" \blQCn I 

SP(SAND), trace gravel, fine grained, poorly 
groded, very loose, block, wet, strong cool lor 
odour product 

i Trace to littie grovel, shell frogments. 
brown to block, medium dense, wet, cool lor 
lodour 

ISW-GW(SAN0/GRAVEL). some sond. some 
grovel medium to coarse grained, well graded. 
dense brown, wet, no odour 
Very dense 

|Auger refusol ^ 

END OF HOLE © 8.08 m BGS. 
NOTES: l.Contamination approximotely 4.5" 
to 5.4m BGS. 



17.5 



20.0 



22.5 



25.0 



27.5 



30.0 



32.5 



265.27 

262.98 
261. 45 
260.08 



MONITOR 
INSTALLATION 



wuu, 

ii-flt,nr,.r 






\ - I * 



-CONCRETE 
SURFACE SEAL 

BOREHOLE 



-BENTONlTE 
CftOUT 



SAMPLE 



ISS S 



2SS 
3SS 

4SS 

5SS 
6SS 
7SS 
8SS 



S 



S 



S 



S 



S 



2 

a 

9 

2 

18 

35 

>5C 



NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

GRAIN SIZE ANALYSIS C^^ WATER FOUND SZ STATIC WATER LEVEL g 



STRATIGRAPHIC AND INSTRUMENTATION LOG a-ci) 
(OVERBURDEN) 


PROJECT NAME: FORMER GAlT GAS CO. SITE HOLE DESIGNATION; BH19-9G 


PROJECT NO.: 3J18 DATE COMPLETED: flBRDARY 7. '39C 


CLIENT; MILLRACE ON THE GRAND INC. DRILLING METHOD: lOSmm O hSA 


LOCATION: AS PER PLAN CRA SUPERVISOR; K. VANDERMEulEN 


Qtt>iH 
m BGS 


STRATIGRAPHIC DESCRIPTION ft REMARKS 


ELEVATION 
m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 1 


H 

u 
u 

e 

£ 


s 

A 
T 

E 


■*<■ 

V 
A 

L 

u 

r 




GROUND ELEVATION 


26 S. J 7 




- 2.5 

- 5.0 

- 7.5 


SM{SAND)FlLL. some sond. some silt, little 
gravel, trace day, fine groined, poorly 
graded, loose, brown, very moist 


2€i.2e 

265.27 

262 5 J 

26LJ1 
260.55 


S 


iP 


•—CONCRETE 

SURFACE SEAL 

•— M3mm» 
BORCHaC 


ISS 

2SS 

3SS 
4SS 
5SS 
6SS 
7SS 


X 

X 
X 

X 


6 

15 

38 
28 
53 
21 
>50 


■ '■;■■ ■ "^ ■;■-"- 


SP(SAND), little silt, troce day, fine 
grained, rnedium dense, brown, wet, no odour 
or product 
Dense 
\Medium qrdinet; /■ 

SM(SAND), litUe silt, fine groined, poorly 
"\ graded, medium aense, brown, wet, no odour f 
l\Tnin cloy seam ot 6.55m BGS, no odour /r 








- 10.0 


SW-CW{ SAND /GRAVEL), some sand, some grovel, 
medium coorse groined, well groded, medium 
dense, brown, wei, no odour 
Very dense ) 

END OF HOLE @ 7.62 m BGS. 
NOTES: 1. Auger refusd ol 7.62m BGS. 










■ 12.5 














- T5.0 














- 17.5 














- 20.0 














- 22.5 














■ 25,0 














■ 27.5 














• 30.0 














■ 32.5 














NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
GRAIN SIZE ANALYSIS C J WATER FOUND SZ STATIC WATER LEVEL X 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 


;l-c3; 


PROJECT NAWE; FORMER GAL^ GAS CO. SITE ^OLE DESIGNATION: BH20-9C 


PROJECT NO.. 3:518 DATE COMPLETED: '^EaRL.A^Y S, 'SS: 


C-:ENT. MILLRACE on the grand inc. drilling METhOD; >08~r^ 3 -SA 


LOCATION: AS PER PLAN CRA SUPERVISOR- K 


vanDE=?wEj^En 


O'fPTVH 
rr^. BGS 


STRATIGRAPHIC DESCRIPTION it REMARKS 


ELEVATION 

m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 


N 
U 

u 

B 

E 
R 


s 

T 
A 

T 
E 


V 
A 

L 
U 
r 




GROUND ELEVATION 


268.28 




- 2.5 

- 50 

- 7.5 

- 10.0 

- 12.5 


"\AsDnoit f 
SW(SAND)FILL, some sand, little gravel, fine 
to medium groined, well graded, cobbles. 
medium dense, Drown, moist, no odour 


268. 15 
265.23 

260.66 






« — 203mm« 
aOREMOLE 

■ BENTONITE 

CfiOUT 


ss X 

2SS X 
3SS X 

4SS X 

5SS X 

ess X 

7SS X 

ass X 


1 4 

2- 

9 

20 
>3C 
>5C 
>5C 

: 7 




SP(SAND). some sand, troce silt, fine 
groined, poorly graded, loose, brown, moist, 
no odour 

Product (2.54cm) at 5.79m BGS.. sneen. 
strong cool tar odour 
-\Sneen. strong cool tar odour /" 


ISM(SAND), some sond. some silt, fine groined./ 
- poorly graded. Drown, dense, wet, slight j 
cool tor Odour 








SW-GW(SANO/GRAVEL). some sond, some grovel, 
medium to coarse groined, well groded, medium 
dense, brown, wet. no odour 




END OF HOLE © 7.62 m BGS. 
NOTES: 1. Auger refusal ot 7.62m BGS. 


- 15.0 














- 17.5 














- 20.0 














- 22.5 














- 25.0 














- 27,5 














■ 30.0 














- 32.5 














NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION T 


ABLE 


GRAIN SIZE ANALYSIS C S^ WATER FOUND S STATIC WATER LEVEL 


X 



STRATIGRAPHIC AND INSTRUMF.NTATION LOG a-o.) 
(OVERBITRDEN) 


PROJECT NAME: FORMES CALT GAS CO. SUE HOLE DESIGNATION: aH21-90 


PROJECT NC. 3318 DATE COMPLETED. FEBRUARY 7. '9^0 


CLIENT: MILLRACE ON ThE GRAND INC DRILLING METHOD: lOamm iD hSA 


LOCATION: AS P£^ PLAN CRA SUPERVISOR: K. VANDERMEULEN 


D^PTH 

m BGS 


STRATIGRAPHIC DESCRIPTION ft REMARKS 


n FVATION 

m AMSL 


MONITOR 
INSTALLATION 


SAMPLE 1 


n 

u 
u 
B 
E 

R 


s 

T 
A 
T 
Z 


U 

r 




GROUND ELEVATION 


26S. 16 




- 2.5 

- 5.0 


"\AsDhalt f 
SW(SAND)FILL. some sanQ, iittie gravel, Iroce 
to little silt, fine to medium grained, 
coObles. construction material, well groded. 
very derise, brown, moist, no odour 


264.50 

264 JS 


S 




BOREHOLE 


iss X 

2SS X 


11 

28 




SW(SAND), some send, littel groveL fine to 
coarse graineo, well graded, medium dense, 
brown, wet 


- 7.5 

- 10.0 




261. 76 
260.84 

259.! 7 




:-.v.:s' ;,-';'. 




3SS 

4SS 

5SS 


X 

X 


>5C 

69 
>50 


ML(SILT). trcce send, trace cloy, fine 
-Ingrained. Cilotent. very dense, brown, wet f 

SW-GW(SAND/GRAVEL), some sond. some gravel. 

fine cocrse grairjed. well graded, rock, 
\ brown, wet, no ooour or product / 
iNo odour or proaoci 1 
^Auger refusoi / 








END OF HOLE @ 8.99 m BGS. 




- 12.5 














■ 15.0 














- 17.5 














■ 20.0 














■ 22.5 














- 25.0 














- 27.5 




. 










- 30.0 














- 32.5 


-: 












NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 


GRAIN SIZE ANALYSIS C J WATER TOUND 2 STATIC WATER LEVEL X 



LOG OF BOREHOLE No. : 



rai NAME MrwLAMDS TFJtTILES INC. PR0PKB7Y 



LOCATION IftO WATER STREET WOHTH ■ CAMBRIDGE, ONTABfO 
80HINC MtTMOO CONTTNUOUS FLIGHT HOLLO*-' STE^I AUGERS 



HOIIISC D*Tf '^84. 10 0< 



IOC,, il 



p y ■ E 



I 

i 



TEriiMriAs i' - 1^ - 




@lM|MiH Of TMl *»K»CI*TIOW OF CONS LI TIN C tNCINtCIS Of C*«J*pA 





JO 
»0 


INAUC NEWLANDP TEXTILES INC. PBOTPTV 




L( 


994 


OF BOl 


lOt 


OLE No. 2 




-ATirik, !Sft WATrR «;TRFET NORTH. CAMBRIDGE. ONTARIO 


somNCDtTf ; 


10. OS 


,<vtn ^■'■B ; 




niMT. uFTMnn CONTINUOUS FLIGHT HOLLOW STEf AfCERE 


rFriisirii\ ^ r . S 




loii notiLi 


SiXHtS 


IMlil STUNCTMC, 


uouioLiwr 


r ». 








1 




. 


Z 


7 
> 




C 


s 
■ 1 






otrn 
ft. 


OiJCHIfTlOv 


OVMUtIC CON[ FINtTllATtCIH . 
ITAMOAIO nnCTRATION TUT • 

■ l.0»1<F00T 

:o •r' to iQ 


•t . *L 






nTfi rovnvT ■> 

1" .■« 10 






CiiouN|][t.[v«rio« 8 78.9 






TILL: Dirk brown and brown 




Pi 






IS 

a; 

: 

2 
9 

7 
29 

3S 

SO/: 


•l 










' 1 i 








iifty (and, and ar<v«l to 
1 in. diantctar, damp, 
oceaaiional conercta and 
■laq piaca* 










1 


ss 










"' - : : 1 






















: 


S5 








'■--, 

/ 


? 














; ' 


After i«mple 10 
frae mter tt il.C 
ft. miidc auncri. 

Vpor ..■■mplacion 
c: dr;liinq. -i^ 
'rec kjter, rav* 

* t ■. ■ ^ : i . 














3 


?? 


^^ 










^ 






11. 


* 


SS 


r 










1 








ORGANIC SILT: Vary looaa 


1 










black orqanic ailt, wat 






1 49.0 






i 


ss 


11 




see 










« 


ss 












'8< 




n.o 








. 






SAND: Looaa dark orav and 
black madium-'f ina land. aonik 
organic ihalla, wac 

■ tftCOMTltarino brown oaat 


^^ 






t 










■) 


ss 


w 




■ S5 










» 


ss 




\ 








^ 












CRAVEL: Danaa to vary dansr 


# • 










brown 9raval to IH in. 
dianatar aoma eoaraa land, 
wat 


















•1 




^ .* 
— * •■ . 

i' a 

■ * 


8S0 






1 






4 


ss 




l\ 


\ 


\ 


N 






1 






























BIS 










io 


ss 


in. 














! 






























11 




840 


























































« 




?JS 










1 
























1 




J 4 V 






I 
1 

1 














torabola tarwLnatad at 
12. S ft. 










«1 












' 1 




















i '■ '■ 

1 

i 
1 

1 


























>< 






















1 


































11 


























, 




























Ml 
























; 1 1 




^.^^ 








Hom, powar aufarad to 42. S ft., no aaapl.** takan balow 10.2 ft., toll daacription 
baaad on au^ar euctinq* and obaarvations durinf drillin<j. 




• wi -m* 


® WIHIEI OF 


TMI 


A >1 


OCI 


ATIG 


N O 


r CO 


NlUt 


TIN 


C VK 


CtVI 


itt 


Of t 


! A N J 


0* 


1 



LOG OF BOREHOLE No. 



I0» NAME WEWLAWOS TEXTILES IHC. PPOPEWTT 



^y tTiQi, I to WATER STREET NOffTM. CAWB H IDCF. OUTARIO 
•OKINC METHOD COWTINUOUS TLICHT H OLL OW STEM AUr.EBS 



HOHINCDATI '■'>«*■ 10-°i 



IOIt-.o J* ^ -3 



n 1 iiMi i*\ P..^^^ 



i=l 



U>iL ^aoi II I 



ft. 



or.iriii*TiON 



CtOUHO [ Lf V • Tioa 



B76. 1 



8i 



iHFlD ITaFMCTHC, 



fTMIOAltOKHmiinON TOT > 



■LO«>toor 

;u *0 Ml 



1 lOdID 1 1"" -1^ 

Fli^Ttr t mil m> 

• « ni fOHTi NT.^__» 
I • I 

&4n* I Ovfl \T - 






:*Ti 



FILL : Brown (lity land «nd 
<}r«val £i.n 

•ncounccrinq bl<ck cind«r 

fill 



^•r-i' 



encounttnna black cindar 
fill and black coaraa (and 
and oravcl to 1 in. diaiws 
•oaw brick rubble, v*t 



iLui 



11^ 



OBCAWIC SILT ; Looia black 
orqanic tilt, w«t 



I) 



SAND: Loo*« qray madioa- 
TTn* aand aonw oraanic 
■hall* 




B«0 



t+T* 



GRAVEL : vary d«n»a ar«y 
iccvTT and eoara* sand, wat 



)i 









r'. 



tss 



ss 




6 
24 

7 
» 

TS/U ii. 



u. 



■ JO 



ss 



■ 



43 



JI.3 



Bor«nei« tarminac'ad at 
31.2 ft. Au9«r r«fuaal on 
poaalbic boulder or b«droek 



M 



•1 



Z 



z. 



i- 



After lafflplc i 
free watar at U, 
ft. inaida auqar) 



Xfttr ••oiplc t 
frac watar at 12. 
ft. inaida augar) 



Upon conplatior 
of drillinq. no 
fro* watar . cava 
at «.5 ft. 






J L 



I.MCCHU »' 



jXl. 



^MiMiti nf TH( «nofi»TiOH or roNSft-TtMr, fxciNtei* nf c*v*n« 





inftMAut NfWLANOS TEXTILES INC. 


PROPERTY 










LOG OF BOREHOLE No ;; 




irtf^Tin*- 160 HATER STREET NORTH, CAffDBIDCE, ONTARIO HrtRis^n*ii i 901^5.^5 i sr.rs. , . = ^ D i 




inHlsr.i-^THnn CONTINUOUS FLIGHT HOLLOW STEM AUCTR*; -,. 


IIM, .V = " = 




son rmnt n i 


KxfLli 


IMf »• ^T«fM<;,TH fy , tlQljmilMIT «. 








flASTK LIM 


IT >.,. 




DtTTM 

ft. 


U» ■•< KI^TION 




I 
7 








" 


/ 






DTHaUICCONl rCNETIllTlON • 
tTWtCAltD PtNETIilTlOX rV.ST • 

;ii 'U *i^ In 










I 




Lf-n^iOi 11 k»iKJ» 879.1 


111 > ii' 1 






riLL^ Brown silcy Sdnd ind 


1 


fl?^ 






« 

13 

3 

S 


f 










i 1 ' 
1 








qrsvel., moisc 










1 


ss 












■and, moLtt 










a7Q 










2 


ss 






















; 


S ^ [ 














V<^ 


1 

L'pon completicr 
of driHinB. fraa 






1 


ss 




.-».-s- 


'become pa Flack land and 






ORGANIC SILT: Vary looaa 




T 

\ 

■\ 

1 


llfi<i 










4 


s.<; 


I 

\ 
















black or^a'nic silt, moiat 


















5 


ss 


11 


TT,! 


flAfl 










SAND: Looaa dark qrev 




£ 


ss 












1 


1 
i 






madium land, wee 
























1 


:t 


4«.4. 


nil 


h— i 








PEAT AHD SAHD: Loot* brown 




I? 


ss 


1 












rj-"" 






paat uich iM<iiuin aand layaa 

w*t 






1 1 1 




23.0 






! 


1 






GRAVEL: Varv danaa brown 


■ « • 

« 






»i 




9rav«i, wac 


nil) 






























































H 




%i<i 
































































11 




140 


































































«< 


40. 


111^ 












SAND: Vary danaa brown aand 


















1 










vaz 
















1 1 

1 ' ! 














>10 
























1 1 

1 \ 

1 

i , . 


























V 




S2S 


. 
































icav» flT 21. c '-, 1 












4 lours after 
dr ; 1 1 1 no , f r*« 
Winter it li,9 '.'. 
Cavr tr 17.0 ft . 










\\ 




120 




















































60.0 












}orahoi« taraiinatad at 


















1 1 1 






iO.O ft. 








'^^" Power au9«r«d to CO.O tt. . no •«•?!•■ cakan baiew 11.3 ft., aoil daaerlptlon 
baa«4 on au9«r euctlnqt and obs«rv«tioni durlnq drilling. 




w*, .M 


(^Mruaci nr 


T 


H* 


»<» 


or 


A TtO 


N O 


F CO 


WSUI 


.TIN 


r. tK 


CIM 


Ef ■< 


n F 


: A s 


> n > 


\ 



LOG OF BOREHOLE No 



JOI NAME NEW1>NDS TEXTILrS IHC . P ROPERTY 



U3CATI0N ItO WATER STREFT WORTH rA.".BRIDCE. QHTARIQ 
•ORINC METHOD CgNTINUOl l^ rz.'.C.y- HOl^aW STTM AllftFRS 



_ BORIMC D*TE I '"" I" ^' 






Ttt HMrUv . 



I 
J 

i 
i 



lOlL nor ID 



ft. 



CaouNQiLiv«tnN 671. ] 




'".■Ot.sn* « Ti ■ 



riLL : Brown tilty (tnd «nd 
gravel to IS in. di«mcttr. 
loiM bricki, none 



875 



II. 



11. 



■>-!-» 



870 



n 



ii^ 



OROANICSILT : 



,T;V. I.OOM dit gp»y" 
nai.at 



mz 



GRAVEL : Mn** 9r«y black 
qraval to IS in- diametar 
traea ^iBtatona, ion* silty 

■N_>ta<r 

bacomina wat 



'.ni 



$$ 






15. 



I6S 



ss 



t*T+ 



ss 



«: 



i^ 



IILTV gU^V ; Vary'aott bro^^ 
. «ilty clay. H.7.P.L. 
SILT: Compact light brown 



^ 



o: 



• 60 



rTTT «ni«» fin^ land, wat 



SL 



»*=* 



SAND: Compact brown medium 
to fin* aand. wat 



SS 



SILT ; Compact brown with 
rust itaxnin^ ailt, moist 



24.0 



SAMP ; Compact brown fina 
tan?, w«t, loma limaaton* 
qraval 



ISS 



SS 



28.0 



CJUVEL : Vary Senii brAwft 
qraviT, wat 



l}0 






22^ 



5AW0 : Vary dana* brown 
qraval, wat 



• 45 



• 40 



*tT* 



Boranola tarminatad at 
42.5 (t. 



• IS 



*i 



M 



Upon conplctio 
of drill inq , f 
watar at 12.5 
cava at 11.5 i 

2S no>.t» «£tar 
drillina fraa 
water at 13.1 
cave 41 1 }. 5 f 



Suapact low *H' valuaa eauaad by a>e«aalva dlf farantial 
hydraulic ^radiant. 

P«w«r «u9«rad to 41.5 ft., no aampiaa cakan aftar 2 7.] (t. 
b«a«d on auq«r cutting* and ofcaTvationa during drilling. 



aoil daaeription 



(^HlCttOt^ y ViC 



@wtMtit or TMt «<toci*tiow or cowiultiwo iNcimtat of c*>i*o« 



LOG OF BOREHOLE No. 6 



101 NAME HEWLAMDJ; TFrTI I rn I Mr ^ 3 —--pTY 



JOI Vo 



JJ-' 



LOCATrON IfcO HATEB JJTBFrT NOBTH riHBPTnrr nMTARTfl 

•OltINC METHOD roMTTNiimi'; fi.Tr.nr Hf ■ r'w t:-<-v irirrB.; 



BOKINC DATE I tm vn na 



voii riotiLi 



OllfllPTKIV 



CiOLNPtLfv^nov 880.'' 



iAUPLtS 




TtrHsiriAs !• y .E. 



oitriv atio^i 

4\D i^y^MKl 



FILL ! BLack <nd d«rk brown 



.1^ 



7,0 



SAND : Compact 1 iqht brown 
(ilty land, ■one ruit stiir 
inq, trace of oraaniei. 
moLic 

Wconinq d«n*« li^ht brown 
medium (and. lom* qrav«l 
CO .-I in. diameter, damp 



875 



870 



15.0 



Baconinq vary dense qrcy 
medium to coarie sand, 
moiat 



esj 



1.^0^ 



22.0 



SAWOY SILT : Compact brown 
andy iilt, wet 



GRAVEL : Very denae brown 
qravel, w«t 



(«0 



ess 



150 



34.0 



<f.' 



5AH0 ; Very denae brown »«nd 
t 



• 4S 



140 



tis^ 



lorenoie tenainated at 
J42.5 ft. 



,££. 



£1. 



ss 



ss 



ss 



ss 



ss 



"On* Power au^ered to 42. S ft., no laiapla* taken below 3S.S ft., loil description 
based on au^er euttin<TS and observations durlnq drilling. 



® WtM St » OF TMl AllOCIATIOK or COfllt'LTt NC E (< C I N 1 1 1 I OF CavaOJ 



After sanpLe i 
free water at 19 J 
ft. inside augers. 



Upon completion 
3f drilline. no 
free watet , cave 

t 14,0 ff 



CMtCVtPH ^tS 



LOG OF BOREHOLE No 



101 NAME NEWmWDS TEXTILES INC. PBOPEPTY 

^_Q^j^T,QH 160 WATEB STRTETT SOBTH . CAflBRlDCE. ONTARIO 
lOmsC METHOD CONTINUOUS FLiriiT H0L'-Ov>' STE^ *UCERS 



SORING DATE 1^8< . IC. C° 



JOB ■- 

:[;"■■ ' 



a < r : ; 3 



Kill, mOHll 



ft. 



DliClirTlON 



ctouKDiLlviriOh 88 3.9 



>Hl«ll stkinCthc, 



t » 

e 




DYNAMIC coHt PiNtn amn ■ 
naHBAio rtHCTVATiOM Turr • 



»LOwJtOOT 
;u *0 wl 10 



uomD 1 'MM 

•»Tt« CONTIKT. 



»»Tn rovrt>.f - 



4%D ■■ ^4•kl 



FILL : Black <nd brown iilcy 
(«nd. crAce black orqanics, 
moitt 



ss 



aao 



AJL 



ss 



SAHD : LOO»* r«d brown (iwdijn 
to fine land, damp-moiit 



S.O 



ic 



•ncountanno lonc qraval 



13.0 



LWVEL; vry o«n«g orown 



II. 



9rav«l and coari* sand, 
damp 



IL^ 



bceoinmQ w«t 



21.0 



SAHD : Very d<n»« fd brown 
co«r>c land, aoma araval to 
1 i.n. dianwor, w«t 



M-pfr 



CTXTfcL: Very d«nM Brown 



^1^ 



gravai , %••« 



Borahol* tcminacad at 
31.0 ft. Au9«r rcfuaal on 
possible boulder or bedrock 



K. 



875 



SS 



SS 






870 



SS 



ss 



ees 



ss 



JIS- 



5 

)4 

85 



860 



ess 



8S0 



I ( 



After aanple 8 
free water at 
n,0 (t. intide 



Upon completion 
of drill ma . no 
free water, cave 
at 16.5 ft. 



NOTt) 



Power auqered to 31.0 ft., no eaiaplee takan balew 21. S ft., aoi,! deieription 
baaad on au^ar cuttin^a and obaarvationa during drilling. 



cmctin m 



JsA, 



® VtMlIt Of TMt *J»OCIATIO»-' 0» COKiVLTIVC tKCI^Itt*! Or CANADA 



LOG OF BOREHOLE No. iOi 



)OIN*M£ . 
LOCATION, 
■OdlVC METHOD 



PROPOSED MILL RAC t.CONPgilHlJ^!! 

Water Street North. C«inbridq«. Ontario 



BOHIKOOATf 1996 .04 ■ 19 



Continuou* Flight Hollow Stem Augers 



V>(\. ^tOI II 



O»OUK0Ll»v»TIO'" 6 79. 3 



7zn 



DtirmrTiOH 



FILL; Asphaltic concrete 
pavement o«er reddieh browi 
dark brown, and black 
ninture of lilt and Mnd 
with •om* gravel, trace of 
brick and organic*, noitt 
to saturated 



SAND AND GMVEL: 0«n«e to 
very denae fine to coarse 

sand and qravel, saturated 



becoming coarse sand and 
gravel 



31.0 



Borehole terminated at 

31.0 ft. 




TtrM^i' 1A^ - ■ i* e - ! 






Borehole becoming 
wet after sample 
S. 



Blowback inside 
augers at il.O 
ft . : began wasn- 
boring. 



Upon completion 
of drilling, 
borehole caved 
and water level 
at 11.0 ft. 



® 



olEUtC) 0' TMI *I»0CI*T10" OF CO K » L T I H O ■ f W C 1 N I t « J OF CavaO* (J 



LOG OF BOREHOLE No 102 



)0I SAUt 
LCX*TION 



PROPOSED MIL L RACE CONDOMlNnjMS ._ . . 



S 6 F 13 2 



w*cer StreetNortn, C^wpridg* . Ontario 
BOmi»C METHOD Continuous FL^htJjg! lo" Stem *ugers 



Hit \. 



I 



^nii no> I1 1 



r.tousDtiii'riOx 8 79.0 



13-P 



'"-P 



TT-g 



DtM HtfTHJv 



FILL: Afph*ltic eoncr«t« 
pjv«in«nt av«r brown «nd 
drnrk brown nixtur* of (lit 
«nd aand with soim qraval, 
tr«e* of or9*nics, mist 



SAND: Vary dan*« brown 
tin* to coar*« «*nd with 
little qraval, taturatad 



'.ixrirs I siiF*a STtENCTHCa 

"! ^"^ 



baconinq madiuK to coara* 
tand with lietla <7rav«l., 
aaturatad 



Borehole terminatad at 
31. S ft. 



Ill 



£2£L 



££1 



iiO. 



All 



IIIL 



.££. 



.u. 



.££. 



.S£. 



.££. 



.2&. 



13 
« 

6 

19 

7< 
11 



orNAHic coNi ptHtr* inON < 
sTAMiMati pihithatioh tut < 



^LAlTK LIMIT 



K tTI» I'fJMI M 



.Si. 



ss. 



100 '9 



60 



^^1^ 



■!»*► * . iirio^i 
t K r 1 1 %i A a ^ ^ 



? 



/ 



1 



r 



; 



Upon completion' 
of drilling, 
borehole caved 
and water lev« 
at 11. » ft. 



<g> mwm OF TMl *<*ociATtoi» or cowiULTiMC.tMcrwttn or c^KABA (^ ■ 





JOI 
10 


HAur PROPOSED MILL RACE 


CONCXJMINIUMS 






"1 
LOG OF BOREHOLE No 1C3 




iTinv Water Street North 


, Cambridqe, Ontario 


BnBiv;r. OiTf 1986.04.22 i^,- 


iMr« C. f.itcr.e.: 1 




ipw. ufi-iinn Continuout riicnt 


Mollou Stem Auger* 




rrc 


iisic \\ - - ^ e - L , 1 




lOiL Mioriih ( 


^ixnts 










rL*J 




1 

4\D « MlAAkS 






J 


I 


a 
* 
I 

i 


^ 


• > 

c 






DfrPTH 


ni K «IPTIO^ 


OrXAHIC CONt PtNtT»AT10l" ■ 
StAHCAIO rtNttllATION TUT • 

■ LOOSlFOOT 

10 >« Ml m 


•t » -L 








cuouKOiLivttio* 879. 9 






riLL; Brown, llqnt brown, 
and red mixture of >llt 
»nd land with some grivel , 
occAcianal cobbles <nd 
bricK piece*, moist 


1 
1 


B7S 






14 
11 

S 
13 

« 

11 

:3 

21 
119 
lOS 


• 1 ! 
1 

/ 1 






1 

1 

1 

1 i 

1 


Borehole becoi^ir.i; 
wee after lampie 
S 
'4J1 

aiowback inside 
augers at 2S f t . : 
began washboring. 

Upon eoBpletion 
of drilling 
borehole caved 
to H.5 ft. and 
water level at 
10. S ft. 
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_ss_ 














870 


_L 


_ss_ 
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1 ■. 

1 \ 
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becoming brown *nd dark 
brown iilty »*nd, some 
gravel, very moitt 

coal inciuaiont below 
12.5 ft. with ttrong oil 
smell, laturated 
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ss 


ir 












«65 
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?$ 


'1 


■ 






1 . >■. 












1775 










A. 


5S 


11 










8«0 
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ss 
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,SAHO: compeet bl«ck ailty 
land, trace of ihell* and 
organic*, tcrong oil ■mall, 
•acuracad (poaalble till) 
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SAND AND GRAVEL: Compact 
to dense grey fine to 
coarse sand and gravel, 
saturated 
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Borehole t«mln«c«d at 

36.0 ft. 
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...... ®ME».t«or 


T H f AilOClATlON 


F CONtULTtHC 4NCIK(Eil OF CaHaOa ^f 



LOG OF BOREHOLE No lO^^ 



tot MAKE 

L0C*TIOV 
lOHINCMtTllOD 



PBOPOSEO WILL RACE COWDOM I N IUMS_ 



H ater Str>«t North, CjiBbr id q*. Ontario 

Continuoui Flight Solid Se em Augers 



BORiscnAt, ll'*__^ *_■.'.= 



> M,IM » H 

__ ^ rt V iiM< ; 



a6 F 127 



WIIV #«U( <i t 



PLAtTK HHtT_ 



9.0 



T7-7 



nurniPTiov 



CtWKOP LI»«'IO* 8'6-i 



* n » co»^Tt Ni^ 



« aT» I ro^ 11^1 



FILL: 3.0 in. concrete 
(lab over fine xe iMdiun 
t«nd, »oi»« 9r«v«l, trace 
lilt, i*oi«t to saturated 



SAND: Compact <}rmy coar»e 
sand with little gravel, 
ttronq ■■•11 of oil, 
■aturatad 



it.i' 



Sltf ! Dane* Brown aanay 
• lit. trace (jraval, 
•aturated 



Borehole terminatad «t 
1«.S (t. 



■ > I- %ir* AMI 
• IK,.! ■ ^ A TMIN^ 



Borehol* beconirel 
wet after cample 
*. 



Upon ctaeiplct).on| 
of drilling, 
borohole caved 
at 8.0 ft. with 
no free water. 




^MIHIEI 0» TMl *HOCI*TION or eOWSflTIHC, .IWCIHHHOr CA^ttt' 






JOt NAHC . 

i.or*TiOK, 

aORINC METHOD . 



PROPOSED MILL HACE CONDOM I N IJJMS^ 

Water Street North, Ctmondq*. Ontario 



■ORf^r, n*Ti 



i9se.04 . 2: 



Continuou* ruqht Solid i Hollow Stem Auqert 






i(^tL »»0* tl ' 



01 V *Tf TM>»» 



l^lOl'HDtLr>'«T10^ 



■ftra- 



10-° 



u.o 



IS- 



12-0. 



B77.9 



FILL: Brown mixture 
tint to coar«« sand 



of ^^ 
with /CK 




SXND AND GRAVEL: Very 
dense brown fine to coarae 
■and and qravel, damp 



becoming nwdiun to coarse 
■and and gravel, saturated 



SAHO: Dense brown ailty 
tand, occasional clayey 
flit acaniB, saturated 



Borehole tenainated at 

n.o ft. 



_u 



Hi 



X 



£2SL 



iS. 



ss. 



ss. 



ss. 



£2. 



n 



JHIall iTIIFHCTIlC, 



LiOi'lD I i^rr _ 

»L»iTir LIMIT. 



»*nt ro»>Ti *.T, 



nikHaAUD nMiiT»*iiON Tirr • 



\ 



'ro^e*! 



i 



f 



ive: 



\ 



■V 



upon completion 
of drill ing , 
water level at 
ii.i ft. mside 
auqeri. 

After reitovinq 
auqert, borehole 
caved to 3.0 ft. 
wlt^ no free watei 



»•_ 



«/t _ 



J L 



% 



MPUIIII OF 



THr AltOCIATION or CON»ULTINC -lN0INiE«4 Of C*v»0' 



77 



LOG OF BOREHOLE No. 106 



1 




®M|H*tl Of TWt A^iOtlATiQw py comuLTtHC tvci^tc«< "' r*v.n* 



LOG OF BOREHOLE No.::; 



101 NAME . 

LOCaTIOV . 
SOm-'C METHOD 



PBOPOSED MILL RACE CONDOMINIUMS 



Water Strut North. Ctmbridge. Ontario 

Contirmout Flight Hollov Stem Augers 



BORING DATE 1^6t.Q<.n 



l\1»\ 


»h 


F 


; 


J 4 


f\f.l\ff R 




•lit 


:,",«.. 1 


rlCHvu lA". 2. 




. 





1011 r«ot IL^ 



■■»0l ^o» *r»* 

•^0 ■F>4«NL% 



CIO^ XD lll^'Tia^ S9J.& 



■ !_ 



18.Q 



27.0 



FILL; D»rl» brown «nd 
brown mixture of tilt 4nd 
(And with Uttlt travel, 
occational piccai of 
aiphalt. concr«t«. brick 
and coal, moift to very 

fflOlSt 



SILT: Compact r«ddi*h 
brown sandy iiltt miat 
to w«t 



Bor*hol« terminaud «t 
27.0 ft. upon maating 
rttutal to au9*r on 
poitibl* bedrock 




Upon conpiction 
of dr ^l L tng . 
borehole cavad 
to 24.0 ft. witJi 
no fra* w«t«r. 



ciitcttoiT 6yA«~ 



®MIMI(II or TMI *1 5OC1ATI0H 0> CONIULTIWC IHCIWtl** Of C * ■« A O a 



£ 



LOG OF BOREHOLE No 108 



)Ot NAME 

LOCATION 



pHQPQSED MILL .RACi:. CpNOpfH N 1 UHS 



w»t«r Stree^ _NorttL._Cjmar-clg«. Ontar:.o BodlNC DaTI 

iOHlNC METHOD Continuput FliahX-£oL'd ^ Hollow S;ctn ft^qtlA. 



1986. 0« , 23 



ion 


V J6_ 


F 


1 1 1 


r^r 


\F( U ^,- 


flitcMe.; 




1 \ ' ■' H ^ _ 




^ r , ■ • 



orpTH 



cnouwoitf^*rtO" BT7.9 



If 



ToTc 



n.c 



FILL: ItO »■"• concrete 
•lab ow«r brown mixture 
Of fin« to co«r»« Mnd *nd 
qraval, little iilt. moiit 



ORGANIC SILT: Stiff iJ*rX 
gray or9«nic iilt "ith 
■«nd •••■■. **•* 



i*=s 



SAND: COdpaet dark qr«y 
fina to nvdiuni tand, trace 
of or9«nic$, etronq ■mcll 

4, of oil, «aturat*d 

■ \tpo«aibl« fill ) I 



H_ 



M_ 



B7S 



670 



tti 



>««Htl 



Borehole tarainated at 

16.5 ft. 



II- 



•a- 



li. 



£S. 



iJi. 



££. 



SS. 



.iS. 



£S. 



tHF.At rnilMCTH c. 



« 1 LIQLCD lot:. 



2S 

31 

IB 

LI 

11 

n 



CTKAHIC com «N tT» aTIO" ■ 
ITaNDaID nNCTKATION TUT ' 



ILOWtTOOT 
■ M 



inviert"l«v«Jl 



J 



-7^ 



PLAITIC LtHIT 

• •m COVTfT. 



• •ri«ro>-Ti^T 1 







Borehole becomlnq 
wet 4lter temple 
t 



Upon coeiplatien 
of drilling, 
water level et 
1.0 ft. intidc 
hollow ateei 
augeri. 

After raeiovinq 
euqeri borehole 
caved to 2.0 ft. 

with no free 
water. 



CMtCHO IT (-^f^ 



@U(MIEI or TMt * HOCIATIOH Of COWtUtTtWC IWOtNim or CABAO* 



£ 





)0I 

ux 

BOI 


WJ.UF PBDPCeiD KIU- wo: CCNDCMTNIUt* 












LOG OF 


BOF 


tEH 

JOB 

. rti 


OLE No. r: 

\.. 8* T .:2A 




• Tini^ Water Street North, Canfendqe, Ontirio 




aORISG Da 


Tt 


19B6.06.;2 


iNhFB Z. ~L.t=r.e-: 




ii-jr Mf Turin Concuiuous Fliont tollw Stan Auqers 










SOIL 'HOMH 




iAtn.ti 


IHLAll SnCMCTHC, 


HaSTIC LtK 


















Dtrrw 


DcscmrTiov 


3 


z 
o 

< 


I 

z 


c 


si 




V 


-•OL »»0* »ftll 




ftAHDAHD rtntTuTKw nsr • 

• LOWS'FOOT 

io «) m 10 


• aTI» c-ohttvt_ 








cuouNDiitviTiox a7a,2 






riU,: 1.5 in. at »»Fh»leic 
concrete over biwn fi/ie to 
ooane fwid and gravel, 

occuionai ootible, duip 


1 


R7^ 






4S 


\ 




• 






1 , 
1 

0,1 


Aiter EjRple 5, 
water iev^i at 
n.5 ft. with l.O ft. 
of blowoaoc uuide 
auqan 

ca\-ad to 9.0 ft. 
witfi no frac i«tar 
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4 _ 
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7.0 






£2 
23 

20 

33 

5S 

T7 
<7 










SMO: Coipacc te dsise biom 
fine to mediiiii und, treoe 

•lit, OGCUlOrMd MVB of BUld 

and qravol, daip to HOirttad 


' .• 
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ss 
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MS 








Ti n 
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SAW AlC awVEL: Wy daiaa 
browi fljM eo madiksn unj and 
qrawl, mmarous tilt imw. 
occuioful octtbias, uturatad 


a," 
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? 1 ^ 
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1 ' ' 
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Borehole twmineud ac 41.5 ft. 
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^MEMIII or THE ^itOCIATlOW or CONSftTTNC IKCINtEX Of CAN*0> 



LOG OF BOREHOLE No 205 



to« NAME PBOPOsn; g- mo: QPWnJUNIiJB 

LOCATION Water S tT«t Worth. p«tiri(te. OntATlo 



BORING METHOD Qsntinuous FUoht HollOJ Stan Auqars 



■nBi^rn-.n 1986.06.03 l-^i^i^i: 

_., ;[t"M 



SOIL PtOMLt 



DOCHIfTlON 



MOUND ELEVATION 8B0.2 



23: 



■e_ 



322 



-w-f 



-LUl 



:!_ 



Jl^ 



FIU-: Broun line tc mednjn 
Mni, little <;rav«i, djnT> 



bsooniin; dark brawn ard blaA 
fuK ts ao4Tac Mnd and grawal 
wvth piacBS of coal and 
osphaltic ocncivtc 



ORSMIC SILT: LOOM dark (jivy 

on^anic silt, mjiwrous sand 
aaturated 



bacxaninq organic aand with 

Stella 



SANC WC (3WVEI.: Vary daiaa 
brawn fina to ooana sand and 
qra^ml , aacuracad 



Bonmi* (•ramatad at 3S.0 ft. 
upon ii««un9 rttuaal tt> migmr 







wat«r L«vcl At 

Water saifile takvi 
followmq iBicile 6 



Upoi ooipiatiai of 
drilling, boivtcla 
cavad to 12.0 ft. 
with uBcai levai. at 
7.3 ft. 



®MEMiI» OF THE AtlOCIATIOh Of CON»VLTlsr ENCISEEII! Of C*>.»D* 



# 




d 

rMDEt or TMf ASSOCIATION QT eONStt.TI'.O tNCTNtltl OF C * '■ > n > >^ _^ 



LOG OF BOREHOLE No 205 



,Qj »,4„£ PBOPOSEC >gl^ WwC^ CCWDOKINILME 

LOCATION i-atar Street ftarth. Cartaridge, Ontario 

BORl-^C METHOD a»LiJ.uc»^ Flicmt HoUow Sten^juggrs 



4t " .3Z1. 



u.iuiv/ p.vTt i'^ n£.0fi. Q4 isi.iMr" G._iu;atU_ 




®MF.«1E« OF T lit *tSOCI*TION Of C N S L' L T I N C tVClMt*^ Of CAS*n* 



LOG OF BOREHOLE No ?X 



«U ^ HACZ CPWOMIfJllJC 



96 F 



JOB '^AME 

LOC *TION Water Stregt riO TTti. CMibridtK, OntATlo 

aoRisC METHOD Con^j^uDu a r.idht HoL lcv Smr toqera 



BORI\CD*TF !"''* "ift "< 



MIL HOULl 



J2JL 



DtlCHfTiri^ 



.■ouNO[tL>'«<'<o<< 8(0.0 



TILL: BlicK Kujfture of tard, 
cinters, wid ccul.. imiit to 
Mturacad 



OBOWIC SILT: UJO«t d*i* qrwy 
organic «ilt. ««■ Mrd ■••«•. 
■atimt«d 



19.0 



sex: 



222 



baooniLnq orqanic und i^Ch 



SMC WO OtAVEL: Vary 
bre»*i fim to eotrm awd and 

qrani. aacuratad 



Bonhola tMmuMcad at 29. S ft 
Ufion naatuKj nfusal Co aui^r 



u_ 




tpj>. Nij» ■ ri B 



SMi*fter Miiple 7, 
^ t«c*r lavml at 
17,5 ft. 






I I'pcjn ocrplation of 

dTLXlinq, bocanoia 
ca«d :o 1^.5 ;-.. 

with «at«r I«i«l rt 
10.2 ft. 



@ « f M • ( 1 o> THt ^^<oel*TlOK OT comuLTisf. tNCi-^tmi f» c » ■• . n . 



LOG OF BOREHOLE No Hj 



jQj ^^„j PRDFOSED HI'a. RA CT CDNPa gKIlWS 

LOCATION ""*'■ Str«t Nor th, Outtirutae. On tario 



POHlVi. D*T1 



L9R6 . .f 14 i T5 



."g^cle; 



BORING METHOD 



Cintinuaus Fliar.t HOllcv Stqii ^ugers 




APPENDIX D 



MISCELLANEOUS FIELD DATA 



SINGLE WELL RESPONSE TEST - DATA AND CALCULATIONS 

HVORSLEV METHOD (1951) 



ROJECT NAME: 
ROJECT NUMBER: 
.lENT: 
,JPERVISOR: 

:F. ELEVATION: . 

•ATIC DEPTH (H) : 
;lUG VOLUME: 
■■■'.SPL. ( H-Ho) : 



MILL RACE ON THE GRAND 

2087 

C.N. A. Holdings Inc. 

Ken VanderMeulen 

268.41 m AMSL 

4,A40 m 

1 . 046, L 

0.533 m 



HOLE DESIGNATION: 
DATE TESTED: 
TEST TYPE: 



WELL RADIUS (r ) : 
BOREHOLE RADIUS (R) 
SCREEN LENGTH (L) : 
TIME LAG (To) : . 



0W14-9C 
FEB. 27/90 
Fal 1 ing 



0.025 m 
0.102 m 
1 .220 m 
61 sec 



iVDRAULIC CONDUCTIVITY K= ( r*r* In ( L/R ) ) / ( 2*L*To ) : 



l.OE-03 cm/sec 



■1 


TIME 


(actual time) 
















WATER 


DISPL. 


V.D I SPL . 










: d< 


ays 


(HH:MM:SS) 


TOTAL 


DEPTH 


1 H - h ; 


<H-h)/ 


START 

1 


TIME 


00:00:00 


( sec . ) 


(h) 




(H-Ho) 


1 




00:00:07 


7 


4.250 


0.190 


0.357 


■1 




00:00:15 


15 


4.290 


0.150 


0.282 


1 




00:00:25 


25 


4.330 


0.110 


0.206 


■ 




00:00:36 


36 


4,360 


0.080 


. 1 50 


I 




00:00:44 


44 


4. 380 


0.060 


0.113 






00:00:54 


54 


4.400 


0.040 


0.075 


.J 




00:01:04 


64 


4.410 


0.030 


0.056 


1 

1 




00:01:16 


76 


4.420 


0.020 


0.038 


'i 




00:01:30 


90 


4.430 


0.010 


0.019 


:;* 




00:01 :42 


102 


4 . 430 


0.010 


0.019 


'1 

L 




00:03:30 


210 


4.430 


0.010 


0.019 



(H ~ h) ,/ (H — Hr_V:i - Logrjrtthmlr: 






■-. J •': .1 ■•.' .1 



Kj Ci <> 



-K- '.Jl iTi ^B 



— — ?'J f'j i:V' 4^. -rn 7T< -J 
ji ry< O -iji l^j %"j 0' •:'■■! ■■& 



3 



f'-J 



■:7i 



q? -J 

■Cii i 



1 



^ 






u^' -4- 



...s- 



yi^ 



Q^ 



n 



■■(.; 



C3 



o 









*^ 



y^ 



'Pi 

m- 



'■'H — 



SINGLE WELL RESPONSE TEST - DATA AND CALCULATIONS 

HVORSLEV METHOD (1951) 



OJECT NAME: 


MILL RACE ON T 


OJECT NUMBER: 


20B7 


^lENT: 


C.N. A. Holdina 


■PERVISOR: 


Lisa Lava 1 lee 


tF. ELEVATION: 


26B.54 m A 


TATIC DEPTH (H) 


: 4.490 m 


U6 VOLUME: 


1.046 L 


.SPL. (H-Ho): 


0.533 m 



THE GRAND 



Inc 



AMSL 



HOLE DESIGNATION 
DATE TESTED: 
TEST TYPE: 



WELL RADIUS ( r) : 
BOREHOLE RADIUS (R) 
SCREEN LENGTH ( L) : 
TIME LAG (To) : 



0W15-90 
Feb. 27/90 
Fa 1 1 ina 



0.025 m 

0.102 m 

1.220 m 

1055 sees 



DRAULIC CONDUCTIVITY K= ( r«r* In ( L/R ) ) / ( 2*L*To ! 



6.0E-05 cm/sec 



! TIME 


(actual time) 














WATER 


DISPL. 


■/.DISPL. 




- _— 1.-— — . 




! days 


(HH:MM:S5) 


TOTAL 


DEPTH 


; H - h ; 


(H-h)/ 


START TIME 


: 00:00:00 


{ sec . ) 


(h) 




(H-Ho) 


; 


00:00:11 


11 


4.150 


0.340 


0.63B 


't- 


00:00:17 


17 


4.160 


0.330 


0.619 




00:00:31 


31 


4 .165 


0.325 


0,610 




00:00:40 


40 


4.170 


0.320 


0.601 


■ r' 

-If.' 


00:00:55 


55 


4.180 


0.310 


0.582 




00:01:17 


77 


4.190 


0.300 


0. 563 




00:01 :39 


99 


4.200 


0.290 


0.544 


,'( 


00:02:00 


120 


4.210 


0.280 


0.526 


'1 


00:03:00 


180 


4.230 


0.260 


0.488 




00:04:00 


240 


4.250 


0.240 


0.451 


4 

'■* 


00:05:00 


300 . 


4.265 


0.225 


0.422 


-1 

■'1 


00:06:00 


360 


4.280 


0.210 


0.394 


;s 


00:07:00 


420 


4.290 


0.200 


0.375 


1 


00:06:00 


480 


4.305 


0.185 


0.347 




00:09:00 


540 


4.315 


0.175 


0.329 


1 


00:10:00 


600 


4.327 


0.163 


0.306 




00:11:00 


660 


4.335 


0.155 


0.291 


i 


00:12:00 


720 


4.345 


0.145 


0.272 


f 


00:13:30 


810 


4.355 


0.135 


0.253 


i 


00:15:00 


900 


4.368 


0.122 


0.229 


'1 
* 


00:16:30 


990 


4.378 


0.112 


0.210 


i 


00:18:00 


1080 


4.383 


0.107 


0.201 


■1 


00:19:30 


1170 


4.393 


0.097 


0.182 


i 


00:21:30 


1290 


4.400 


0.090 


0.169 


j 


00:23:30 


1410 


4.410 


0.080 


0.150 


i 


00:25:30 


1530 


4.420 


0.070 


0.131 




00:27:30 


1650 


4.425 


0.065 


0.122 


^■ 


00:29:30 


1770 


4.430 


0.060 


0.113 


'X 


00:31:30 


1B90 


4.437 


0.053 


0.099 


■'* 


00:34:30 


2070 


4.442 


0.048 


0.090 


■t. 


00:36:30 


2190 


4.450 


0.040 


0.075 


'■■ 


00:39:00 


2340 


4.452 


0.03B 


0.071 


1 

* 


00:41:30 


2490 


4.455 


0.035 


0.066 


t- 


00:44:30 


2670 


4.460 


0.030 


0.056 


1 

1 


00:47:30 


2850 


4.465 


0.025 


0.047 


"i 


00 : 52 : 30 


3150 


4.475 


0.015 


0.028 


i 
* 


00:57:30 


3450 


4.482 


0.008 


0.015 


* 


01:02:30 


3750 


4.482 


0.008 


0.015 


J 


01:07:30 


4050 


4.482 


0.008 


0.015 
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APPENDIX E 



ANALYTICAL REPORTS 



RE: 



TEL. (51*) 636^18 831-1836 
TELEX: OW^TBT • (LYNJON) 



DATE: March 30, 1967 



CLIENT 

ORDER*: 2087 



Attention; Ms. K. Kaufinan report* NL-2402 



Analysis of Soil Sang)les for Naphthalene and Ben2o(a)Pyrene 

Ms. Kaufman, 

Two (2) soil sanples, received March 19, 1987, were analysed 
for na{±tthalene and benzo(a)Fyrene indicator PAH ocnpomis by solveit 
extraction and gas chrooiatogr^jhy with flame ionization detection. 
Results and detection limits are d)own in the table below. 



TtbUs - CbPO itra tiOD of if^-i^T^iftnr BM Qamoiada in Soil TT i ^ i l ia (nq/q) 

Sanple Naphthalene Benzo(a) Pyreie 

BF 0016 2.38 <0.5 

BF 0025 <0.05 <0.05 

Oiranatograms will be kept on file. 

Sincerely, 




fi.E. CtowleW B.Sc. 



Approved by J.D. Penwidi, Ph.D., P. Own. L,,, ^ ',,,,,„, 

«»,^/.-, \ '4-024 ,^ 

BEC/hl \ - , / 



AH r»port» art th<cof»<id«nti«i property otelt>ntrPub)l c» tkyi Of «lat>m»m«,oonc>utMn« Of •«T>c t»r »g « ^ 

wittKHii our wrtttan approval. Any tabiitty atlachad ttMivto it Hmiiad to tha ta* chaiQad. UrMM otham wa a anwigad aawpiat wNl ba 

diactrdad 90 day* attar racaipt 



TEL (514) 63&«2ie. 631-1836 
TELEX: 05-822787 • (LYNJON) 



DATE: May i9, 1967 



CLIENT 2r«7 

ORDER*: ^1^ / 



REPORT «: 



NL-2535 



P^, Aialysis of Soil for PAH 
Analysis of Leachate for PAH 



Ms* Kaufman, 



Ten (10) soil sao^les w^e received ;^ril 28, 1987. Two (2) of 
these samples were analysed for polycyclic aronatic hyirocarbans by EPA 
method 625 • All ten (10) soil saaples were leached, according to the 
leaching procedure of Ehvironment Quebec, and the resulting leachate 
was analysed edao for PAH by EPA method 625. 

Results and detect icn limits sire shown in the appended tables. 

Chromatograms will be kept on file. Results of gc/ms analyses are 
rvDt oorrected for recovery. 

Sincerely, 




B.E. Qroiirlfiy 



fiff>c<y^9d by J.D. Fenwick, Ph.D., P.Oion. 

BEC/hl 
end. 




All reports ara th« confidantial property etcHwits. PubMcatlon of stetwn«nt&, concHitioni or •xtiacta ragardtng ourrspom la notparmtttwl 
without our writtan aoprovai. Any liabiNty attached thereto ia Kfnned to the lee charged, umeaa otherwiae arranged aamptee will be 
diacarded 90 deya after receipt. 





CONCENTRATION OF PAH IN SOIL SAMPLES 
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HDL 


12 


ROL Blink 
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ACEMAPHTHENE 


2230 


30 
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3 


0.3 


ACEUPHTHYLENE 
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30 


89. 2 


3 


0.3 


ANTHRACfHf: 


1250 


30 


55.8 


3 


0.3 


BENZ(A)ANTt«ACENE 
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30 


11.3 


3 


0.3 


CHKYSENE 
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23.7 


3 * 
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BENZD(B)rLUOitAIITHE)IE 












BENZO(K)rLUORANTHENE 


420 
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TR 
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0.5 


8£NZ0(A)PYIOE 
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TR 


5 


0.3 


BENZDCGHDPERYLENE 
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- 


15 


1.5 


0I8E)IZ(A,H)ANTWAC£NE 


- 


ISO 


- 


15 


1.5 
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30 
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3 


0.3 


FLUOSEKE 
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3 


0,3 


INDEN0(l,2,3-cd)PYItEil£ 


220 
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- 


15 


1.5 


NAPHTHALENE 


10300 


30 


180 


3 


0.3 


PHENANTHRENE 


S250 


30 


188 


3 


0.3 


PYREME 


SIO 


30 


24.8 


3 


0.3 



NDL * METHOD DETECTION LINIT 

ToUl coflctntratiM of bMZO(b)- and bMio(lc)flttoroantltint is ihovn 
in tht rw for binz(»(b)flu(>raiithiM. 
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CONCENTRATION OF PAH IN LEACKATE SAHPLES 
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m "^ 


s 
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HDL = METHOD OETECTION LIMIT 

Total cMCtntrition of btnio(b)- and btnio(k)flttoroiiithMt it ifcow 
in tKc rov for bmzo(k)fluoranthtM. 



aiMPOUND 



DS-NAPHTHALENE 
DIO-ANTHRACENE 
DlO-rmORANTNENE 
D12-PERYLE1IE 



RECOVERY or SURROGATE STANDARD 
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14 
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^.4 63.3 
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CONCENTRATION OF PAH IN LEACHATE SAMPLES 



20B7 2087 2087 Liich. Lib 
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RECOVEKY or SIKM6ATE STMMKOS 
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2087 


2087 


Liich. 


Lab 


COirWNB 


18 


15 
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Bluk 


BUnfc 


NHMPHTHMiK 
HKHUmtACUC 
DKHUXKANTHENE 
DI2-PEItYL0C 


47.6 
71.2 
84.4 
87.3 


67 
74.5 

82 
4S.5 


87.9 
87.4 
90.4 
59.1 


72.1 
75.7 
93.2 
44.5 


68.6 
86.8 
87.1 
92.9 



ACENAPHTHENE * " " * - 0.1 

ACENAPHTHYLENE - * " ■ - 0.1 

ANTHRACENE * " " " - O.l 

BENZtAJANTHRACENE + CHFYSENE * - - " - 0.1 

B£NZO(B)FLlKKANTHENE 

BENZD(IC)aUORAKTHE« " " " ' - 0.1 

B£NZO(A)PYR£NE ^'1 

BEWOISHDPERYLENE 0-2 

DIBENZtA^HJANTHRACENE ^'•^ 

FLUORANTHENE 0-' 

FLUORENE « " " ' - 0.1 

1N0£N0(1,2,3-C(()PYRENE » * - * - 0.2 

NAPHTHALENE <>■' 

PHENANTHRENE - 0.2 - - - 0.1 

PYRENE 

NDL ' KETHOD DETECTION LIHIT 

Total coflCHitrition of btflzo(b)- and bfnzo(k)fluoroantktne is show* 
in th( rotf for benio(k)fluoranthtM. 



0.1 
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f 



CHAIN OF CUSTODY 
RECORD 



PROJECT Ht. 



PROJECT NAME • 



SAMPLER^ SIGNATURE 



H 



Sir 



SEQ 
Nl, 



SAMPLE 

Nft. 



■it i 



n 2. 



xi 3. 



iiLi' 



±JtS- 



r* 4 



d ? 



a-f 



■^10 



DATE 



AilLiMLh: 



T 



TIME 



SAMPLE LOCATION 



SAMPLE 
TYPE 



^^kiL 



s 



REMARKS 



T^TAL. V 1::.^<:H ri^ 



-fiPfAi *^ Lk'A' ^ 



t , 



LtLJCt^Ar,^'" 



' > 



I TOTAL Nf OF CONTAINERS 



iH 



;/' 



REUINOUtSHECr"BY 






e^ 



RELINOUISHEO BYi • ./>; // 



ItWMt 



RELINQUISHED ■Yi 



ItlMt 



RELINQUISHED lYi 



(tlMt 



METHOD OF SHIPMENT-- 



DATE/TIUC 



; 



DATE /TIME 

• 'i •/ V 



DATE/ TIME 

' 



DATE/TIME 

I 



SHIPPED BY> 



CONDITION OF SEAL UPON RECEIPT 1 
6ENERAL CONDITION OF COOLER' 



RECEIVED BY I 

(D- 



I •••R t 



"""" ^//.-.U. Ml. 






RECEIVED BY) 



ltl«N) 



RECeiVEO BY« 

CD- 



(•MKI 



RECEIVED FOR LABORATORY BY> 



COOLER OP»IEO 9yf 



(iiaH) 



DATE /TIME 



DATE /TIME 



J 



WHITE - RECEIVtte LABORATORY COPY 

YELLOW - shipper's COPY 

PINK -CRA LABORATORY COPY 

GOLDEN ROD - CRA OFFICE COPY 



00^046 



DATE: May 19, 1967 



CLIENT 
ORDER #: 



REPORT •: 



2087 
NL-2526 



pg. Analysis of Water for PAH and \tolatile Priority ftallutants 



Ms. Kaufinan, 

One (1) sanple of water, received May 1, 19B7, was aiudysed for 
volatile priority pollutants by EPA method 624. Che (1) san^e of 
water, also received May 1, 1987, was analysed for polycyclic aramatic 
hydrocarbons by £PA method 625. 

Results and detection limits are ishown in the appenied tables. 

Oirooiatograms will be kept on file. Results of gc/ns are not 
corrected for recovery. 

Sincerely, 

K3SIKLAB UMTCS) 




B.E. Qrowley 



j^cprcvad by J.D. Fenfick, Ph.D., P.Qmoi. 



BBC/hl 




All r«(xxl»«re the coofidcntia) property of divnta. Publication <y ttatamantt. concluaions orwctnctoragantlng our 
wmout our wrttMn approwi. Any Nkbiltty atlaciMd ttwrato •• itinit«d to ttM to* cttwgwL Ui 
dtacvdad 90 days «ft«r racMpt 



not p9i Milt lad 
«*Hlba 



CONCENTRATION OF VOLATIli PSIORITY POLLUTANTS IN HATER 

ug/l 



U-042987 

CO«POUND PH-OOl HM. 

BENZENE WO lOOO 

BROnODICHLOROHETHANE - \M 

BROnOTORN * ^ 

BROnOKETHANE " lOO 

CARSON TETRACHLORIDE ^ 9li 

CHLOROBENZENE - i# 

2-CHLOROETHYL VINYL ETHER - Sil 

CHLOROFORM - »« 

CNLOROKTHANE ^ ' Wt 

DIBROmCHLOROHETHANE - Ifi 

l,2-DICIiL0R0B£NZENE ^ XSO 
l,3-DlCHL0it0B£NZENE 

1,4-DICHLOROiENZENE - m 

1,1-OICHLOROETKYLENE - M 

1,1-DICHLORIETHANE - W 

1,2-DlCHLOROETHANE * 1^ 

TRANS-l,2-DIC».0R0ETm£IC - 

DICHLORQKTHANE * Kid 

1,2-DICHLOROPROPAIC - M 

CIS-1,3-DICHUK0PMPENE - M 

TRANS-l,3H>ICNL0it0PR0PENE ' tM 

ETHVIBENZQC IMT ^ 

AHIETHYLSTYRENE M 3fr 

K5ITYLENE m 90 

l,l,2,2-rETfiAC»,0R0ETHANE * lOM 

TETRACaOROETHYlEHE - i« 



TOLUENE 

1,1,1-TRICILOKOETHAilE ' W 

l,t,2-TR]CIIJM0ETHANE » ^ 

TKICHLOROETHYLENE ^ It? 

TSICHLOROTLUOROMETHANE "- M 

h+f-iYioE tm M 

O-nLQC IN M 

Vlim. CHLORIDE * ^ 

oher aromtic compounds * so 

ML ■ METMH DETECTIOK LIHITI 

OTHER AROMTIC CONPOUnS « Totil conctntritiM of tri- ud titrutthylbtnzMti 

ttfiog ttw ritpoaM factor of ttfityltnt. 

Total coacNtration of 1,3- and l,4-dtchlorob«uaM ii ttiowi in tha 
rov for 1,4-dichlorobtniMa. 



COMCENTRATION OF PAH IN UATER SAMPLES 
ug/L 



U-0429e7 Lab 

COnPOUND PH-OOt BUnk HDL 

ACEMAPHTHENE tt2 - 10 

ACEMAPHTHYLENE ll,| - 10 

ANTHRACEME 126 " 10 

BENZC A) ANTHRACENE 33.7 - 10 

CHRYSEKE 52.5 - 10 
6ENZ0(6)rLU0RANTHEME 

BENZOdOriUORANTHEKE ft ^ 20 

BEHZOtA)PYRE»l£ 54.6 - 20 

BENZOCGNDPERYLENE TR - SO 

OIB£NZ(A,H)AllTHRACE)tE ' ' 30 

FLUORANTHENE M. ' 10 

FLUfflSWE M - 10 

I»E»IO(l,2,3-cd)PYRENE TR - 50 

NAPHTHALENE 878S - 10 

PHENAMTKRENE 605 - 10 

PYREME m. - 10 



HDL * METHOD DETECTIM LIMIT 

Totil coflcentritiofl of t»taio(b)- and bMio(k)fluorouthtnt is shovn 
in the rw for btnzo(lt)fluoranthene. 



RECOVERY or SURROGATE STANDARDS 

(1) 



U-042$87 Lab 
COWttMO «*-«! Blank 



DS-NAPHTMLENE 62.8 

DIO-ANTHRACENE 68*8 

DIO-FLUOMNTHEME 78.3 

D12-PERYLE1IE 31.4 
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CHAIN OF CUSTODY 
RECiJR^ ,1 
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REMARKS 




<«.^K 


• ' 


SEQ. 


SAMPLE 
Nt. 
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TOTAL Nt. OF COHl 


■AINERS 


Z- 




<. 
REUINOUISHED SYV 


A J\ JJp' ■ I 


DATE /TIME 


"^ 1 »i*ii 1 


Uj 


\ /ltl#"l 


RELINQUISHED BY< 

in 


f^O' l^l-^v^ 


DATE / TIME 


RECEIVED BY" I z^/ // ' /, , 


I2r 


i tlON 1 


RELINQUISHED BY • 

a n*ri 


DATE/ TIME 

I 


RECEIVED BYi 

Vl/ ItlCH) 


RELINQUISHED BYi 


DATE/ TIME 

1 


RECEIVED BY 


' 


s- 


ItlSNI 


(tram 


METHOD OF SHIPMENT' 


SHIPPED BYi 


RECEIVER TOR LABOR AXORY BY> 


DATE /TIME 


CONDfTION OF SEAL UPON RECEIPT' 
GENERAL CONDITION OF COOLER' 


COOLER 6PENED BYiN^X N 


DATE /TIME 



WHITE - RECEIVING LABORATORY COPY 

YELLOW - shipper's COPY 

PINK - CRA LABORATORY COPY 

GOLDEN ROD - CRA OFFICE COPY 



0^:r.7 



TEL. (514)636-6218.631-1838 
FAX {514)631-9614 



°"^ Jan. 27. 1989 



CLIENT 
ORDER ■■ 



2087 
Attention; Ms. D. Hayes report. NL-4A96 

HE Analysis of Water and Sediment for PAH - Project 2087 

Ms. Hayes, 

Two (2) water samples and three (3) sediment samples, received 
December 19, 1988, were analysed for polycyclic aromatic hydrocarbons by 
gc/ms equipped with a mass selective detector operated in the single ion 
monitorins mode (EPA method 625). 

The water sasrples, identified as 2087 U-1 and 2087 U-2, were 
extracted on December 21, 1988 and analysed by gc/ms on December 24. 1988. . 
The sediment samples, identified as 2087 S-1, 2087 S-2, and 2087 S-3, were 
extracted on December 23, 1988 and analysed by gc/ms on January 7, 1989. 

The water samples contained only a very small amount of fine 
sediment, and this was allowed to settle out completely before the water 
for analysis was taken. The sediment samples were allowed to settle for 
four (4) days before the water portion was removed and the resulting 
sediment analysed (as disciissed with Mr. Brian Crowley). The removed 
water was retained. One sample was also analysed in duplicate. Results 
and detection limits are shown in the attached Tables. 

Chromatograms will be kept on file. Results are not corrected for 
recovery. 

Sincerely, 

HOVALAB LIMITED 



L.W. Tang, B.Sc, for J.D. Fenwick, Ph.D., P.Chem. 

LWT/hl 
end. 



All reports m™ tfw cooticl»nti«l pfOD»fty of diantt. PuWlcabon of ttitem^ntt. cooctu«ion« or •xtr»ctt regarding our raoorta « not p«rTnltt«<J 
vMmout our wrtmn apcxovai. Any liability attachad tharvto is llmitad to tha f«« charB«<l Unlaaa ottMrvma artangad samtriM wiH ba 
dtacardad BO day« after racaipt 
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KDL ' NETBOO DETECTIOI LIHIT 
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^^' Analysis of Soil Samples - Project Millrace 

Sir, 

Two (2) soil samples, received February 13, 1990, were extracted 
February 27, 1990 and analysed for polycyclic aromatic hydrocarbons by gas 
chromatography with flame ionization detection. Results are shown in the 
attached Table. 

Chromatograms will be kept on file. 
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HOVALAB LIMITED 



*^*=^§^^2!2:a=r:Z^ 
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E.E. Keirstead, B.Sc, Dipl. 



Approved by J.D. Fenwick. Ph.D.,P.Chem. 
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CLIENT 
ORDER #: 



2087 



Attention: Mr. G. Chevreau report #: nl-6896 



^^'- Analysis of Water Samples - Project Mill iUtce 

Sir, 

Four (A) water samples were received on February 26, 1990, Two 
(2) water samples were extracted on February 28, 1990 and analysed for 
polycyclic aromatic hydrocarbons by gas chronatosraphy with flame 
ionization detection and the other two (2) samples were extracted on 
February 26, 1990 and analysed for volatile priority pollutants by sc/ms. 
Results and detection limits are shown in the attached Tables. 

All data will remain on file. 

Sincerely, 

NOVALAB LIMITED I -^^ ^ "? 



B.E. Crowley, B.Sc. 



I iohn D. Ftfiwick 
Approved by J.D. Penwick, Ph.D. ,P.Chem. y 74^024 / 
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Attention: Mr , G. Chevreau 



CLIEPJT 
ORDER *■ 



REPORT #: 



2087 
NL-7287 



RE: 



Analysis of Water Samples - Project : 2087 



Sir, 

Two (2) water samples, received May A, 1990, were extracted 
May 10,1990 and analysed for polycyclic aromatic hydrocarbons by gas 
chromatography with flame ionization detection (EPA 610). Results are 
shown in the attached Table, 

Chromatograms will be kept on file. 

Regards , 

NOVALAB LIMITED 




B.B.Crowley, £.Sc. 




Approved by J.D. Fenwick, Ph.D. ,P.Chem. 

BEC/er 
end. 



John C, FanwicK t 
T4iOS4 



All reports are the confidential property of clients. Publication of statements, conclusions or extracts ragardinQ our reports i« not permitted 
without our written approval. Any liatiiHty attached thereto Is lltnHed to ttw fee charged. Unleas otherwiae arranged tainples will be 
discarded 90 days after receipt 
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HDL = METHOD DETECTIOH LIMIT 

Totil concentration of indeno (!,2,3-CD)p|reB( ud ditMilAjlanthricent is showi m 
tiie m of indeno {1,2.3-CDl pyrene. 
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LlCENO 
EXISTING GRADE 
— EXISTING SANITARY SEWER 
EXISTING MANHOLE LOCATION 

PETO-McCALLUM BOREHOLE LOCATION 

CRA BOREHOLE LOCATION 

CRA MONITORING WELL LOCATION 


fiOrt: 

CN Sire CATCH bASlNS 
AND MANHOLE NOT SHOWN. 
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CAMBRIDGE, ONTARIO 
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